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FAILURE  INFORMATION  NOTEBOOK 
ABSTRACT 

The  Failure  Information  Notebook  (FIN)  catalogs  recorded  opera- 
tional data  in  the  running  time  system  for  major  components  of  the  electronic, 
electromechanical,  and  mechanical  systems  of  the  Saturn  I launch  vehicle 
and  associated  ground  support  equipment. 

The  total  operating  time  or  cycles,  qualification  tests,  failure  cat- 
egories and  frequencies,  failure  rates,  and  observed  Mean  Time  Before 
Failure  (MTBF)  are  given  in  this  composite  reference  source.  All  compo- 
nents are  indexed  to  permit  a rapid  comparison  of  data  from  past  performance; 
this  information  could  also  be  used  in  predicting  future  performance. 
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UNUSUAL  TERMS 

CALENDAR  TIME  THE  DATA  REPRESENTS  - The  calendar  time  during 
which  a specific  vehicle  was  either  undergoing  tests  or  was  ready  for 
flight.  The  data  includes  information  for  components  classed  as  spares, 
shelf  items,  and  components  installed  in  the  Saturn  vehicle  system.  Al- 
though a component  type  may  have  been  used  on  more  than  one  vehicle,  the 
data  is  restricted  to  those  vehicles  for  which  time  or  cycle  data  is  recorded. 
Launch  dates  serve  as  guidelines  to  assure  uniformity. 

COMPONENT  - An  article  which  is  normally  a combination  of  parts,  subas- 
semblies, or  assemblies  and  is  a self-contained  element  within  a complete 
operating  equipment. 

DOUBLE  AMPLITUDE  (DA)  - The  peak-to-peak  excursion  of  the  item  under 
vibration  along  the  axis  of  vibratory  forces. 

FAILURE  - Unsatisfactory  performance  of  equipment  as  determined  by  judg- 
ment or  measurement  showing  that  the  performance  is  outside  proper 
operational  specification  limits. 

FAILURE  RATE  - The  number  of  failures  per  unit  of  time  or  the  total  number 
of  failures  over  the  total  operating  time  or  cycles  (based  on  assumption  of 
exponential  distribution). 

INSPECTION  REPORT  (IR)  (MSFC  Form  312)  - In  the  form  for  the  system 
used  to  report  results  of  inspections  (including  functional)  performed  at 
MSFC  for  MSFC -produced  items  and  items  purchased  from  contractors. 

The  following  types  of  inspections  are  reported  through  the  IR  system: 

Receiving  inspection,  manufacturing  inspection,  part  assignment, 
stock  retest,  assembly  inspection,  pre-static  checkout,  static  and 
post-static  tests,  final  checkout,  and  engine  modification. 

The  IR  system  is  used  for  such  projects  as  Nova,  Centaur,  Apollo,  Rift, 
Saturn  I,  Saturn  IB,  and  Saturn  V.  Only  Saturn  I hardware  has  been  con- 
sidered for  this  report. 

MEAN  CYCLES  BETWEEN  FAILURE  (MCBF)  - The  total  measured  operat- 
ing cycles  for  a population  of  components  divided  by  the  total  number  of 
failures. 
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MEAN  TIME  BETWEEN  FAILURE  (MTBF)  - The  total  measured  operating 
time  for  a population  of  components  divided  by  the  total  number  of  failures. 

POINT  ESTIMATE  - The  number  of  failures  divided  by  the  total  operating 
time. 

RUNNING  TIME  LOGS  - A method  for  recording  the  operating  time  or  cycles 
of  time  and  cycle  sensitive  components.  MSFC  Form  1842  is  used  for  re- 
cording data  on  components  operated  on  Saturn  vehicles.  MSFC  Form  1427 
is  used  for  recording  data  on  components  operated  during  bench  tests. 

UNSATISFACTORY  CONDITION  REPORT  (UCR)  (MSFC  Form  233)  - The 
form  for  the  Unsatisfactory  Condition  Reporting  (UCR)  System,  which  has 
two  major  functions: 

1.  The  UCR  system  is  used  to  ensure  a regulated  means  for  reporting 
component  failures  and  deficiencies,  initiating  follow-up  action  on 
these  failures  and  deficiencies,  reporting  the  results  analysis,  and 
initiating  and  reporting  on  the  final  corrective  action  taken  based  upon 
the  failure  analysis  results. 

2.  The  UCR  system  also  provides  a computer  magnetic  tape  file  of  these 
failures  and  deficiencies  and  the  follow-up  actions  taken  on  them.  This 
magnetic  tape  file  has  the  capability  for  automatically  grouping  the  data 
in  a variety  of  sequences  or  arrangements  as  needed  for  various  stud- 
ies and  investigations.  It  is  used  for  such  purposes  as  supplying  in- 
formation on  previous  failures  to  be  used  in  connection  with  failure 
analysis,  human  factors  studies,  reports  showing  repetitive  failures, 
and  various  reliability  and  quality  studies. 

The  UCR  system  is  also  used  at  Kennedy  Space  Center  for  reporting 
all  failures  and  discrepancies  discovered  during  inspections,  tests,  check- 
outs, and  countdowns.  This  UCR  data  is  continually  transmitted  between 
the  two  centers.  Copies  of  both  the  original  records  and  the  magnetic  tapes 
are  interchanged  and  a very  active  liaison  effort  is  maintained.  UCR  tapes 
and  data  are  also  made  available  to  SATURN  contractors  for  their  utiliza- 
tion in  product  improvement. 
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FAILURE  INFORMATION  NOTEBOOK 
SUMMARY 

This  notebook  is  a compilation  of  failure  information  related  to  the 
electronic,  electromechanical,  and  mechanical  components  used  in  the  Saturn 
I launch  vehicle  system  and  its  associated  ground  support  equipment.  It  is 
published  as  a ready  reference  for  management  and  engineering  personnel  to 
help  in  the  selection  of  components  for  new  space  vehicles  and  associated 
ground  support  equipment.  It  will  also  be  useful  to  persons  performing  reli- 
ability predictions  and  other  evaluation  studies. 

The  information  contained  in  this  notebook  is  based  on  data  obtained 
from  Marshall  Space  Flight  Center  qualification  test  reports,  running  time^ 
cycle  logs,  Unsatisfactory  Condition  Reports  (UCR),  Inspection  Reports  (IR), 
and  contractor  time/cycle  documents.  Supplements  to  this  notebook  will  be 
furnished  periodically  to  provide  current  data. 
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INTRODUCTION 


A.  PURPOSE 

Few  data  have  been  compiled  on  failures  and  failure  rates  for 
components  used  in  the  Saturn  launch  vehicle  systems.  Because  such  data 
would  clearly  be  useful  in  performing  reliability  predictions  and  evaluation 
studies,  and  as  a means  of  appraising  actual  performance  in  the  launch  vehi- 
cle systems,  this  Failure  Information  Notebook  (FIN)  has  been  prepared. 

This  notebook  is  a compilation  of  all  operational  data  in  the  running  time  sys- 
tem for  major  components  of  the  electronic,  electromechanical,  and  mechan- 
ical systems  of  the  Saturn  I launch  vehicle  and  associated  ground  support 
equipment. 


In  addition,  FIN  includes  data  for  which  operating  time  has  been 
estimated,  based  on  interviews  with  personnel  involved  in  incoming  and  re- 
ceiving testing  and  checkout  of  various  components  not  included  in  the  running 
time  system.  This  notebook  will  be  updated  periodically  as  additional  infor- 
mation is  compiled. 

An  observed  failure  rate  for  a component  precludes  the  necessity 
for  predicting  its  failure  rate  from  its  parts.  The  component  failure  rate  can 
be  used  directly  in  models  for  reliability  predictions  for  the  next  higher  assem- 
bly. 


FIN  can  be  used  as  a guide  in  selecting  components  for  applica- 
tion to  new  space  vehicles  and  associated  ground  support  equipment.  The  data 
sheets  provided  in  this  notebook  permit  a rapid  comparison  between  performance 
of  prototype  and  modified  components;  summary  sheets  combine  data  related 
to  overall  performance  of  the  component  type.  MSFC  drawing  numbers  are 
provided  as  an  identification  aid  to  those  who  might  be  interested  in  the  internal 
configuration  of  the  component. 

B.  COMPILATION  METHOD 

The  primary  sources  of  the  data  included  are  the  MSFC  running 
time/cycle  logs,  Unsatisfactory  Condition  Reports  (UCR)  Inspection  Reports 
(IR),  and  contractor  time/cycle  documents  received  from  cognizant  MSFC 
laboratories.  These  sources  are  screened  and  analyzed  for  pertinent  infor- 
mation and  each  component  is  traced  by  serial  number  or  other  identification 
to  ensure  data  completeness. 

Failure  rates  are  derived  by  point  estimate  for  components 
which  failed  one  or  more  times.  For  those  components  for  which  no  failures 
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are  observed  during  a reported  period  of  operating  time,  a failure  rate  is 
computed  as  the  reciprocal  of  the  Mean  Time  Between  Failures  (MTBF)  re- 
sulting from  calculations  using  the  chi  square  (x^)  distribution*  at  an  arbi- 
trary lower  confidence  limit  of  75  percent. 

The  environmental  test  information  for  individual  components  is 
furnished  by  the  MSFC  laboratory  responsible  for  the  design  and  reliability  of 
each  component.  The  data  sheets  cite  the  environmental  test  reports  by  report 
number,  date,  and  source. 

The  purpose  of  the  "FAILURE  INDICATION"  category  on  the 
data  sheets  is  to  show  the  general  types  of  failure  occurrence  and  is  not  in- 
tended to  be  a detailed  failure  description.  The  indications  are  taken  from 
samples  of  available  reports  of  component  failures. 

Wherever  the  following  types  of  information  are  available,  they 
are  listed  on  a standard  data  sheet.  Unless  shown  to  be  negative,  numerical 
values  are  considered  to  be  positive. 

Component  nomenclature 

Component  vendor 

Component  drawing  numbers 

Component  design  life  estimate 

Component  failure  rate  (per  hour /per  cycle) 

Component  operating  time/cycle  (total) 

Total  number  of  components  represented 

Total  number  of  components  failed 

Environmental  qualification  tests  performed  and  limits  of  each 
Failure  indication  and  frequency 
Data  source 

Calendar  time  the  data  represents 

*ARINC  Research  Corporation,  Reliability  Engineering,  page  173,  Prentice- 
Hall,  Inc.,  Englewood  Cliffs,  New  Jersey,  1964 
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Report  number,  date,  and  source  of  the  qualification  tests 
Description  of  component  function 
Electrical  requirements  for  proper  operation 
Component  dimensions  and  weight 
Illustrations:  sectional  views  of  components 

In  addition,  FIN  contains  failure  rates  and  MTBF  summaries 
for  components  which  are  functionally  and  physically  similar. 


SECTION  I 


ELECTRONIC  COMPONENTS 


LIST  OF  COMPONENTS 


MSFC  and 
Associated 


Section 

Nomenclature 

Drawing  Numbers 

I.  Electronic  Components 

1.1 

Amplifier  Boxes 

i — 1 

• 

i — 1 

H 

ST-90S  Amplifier  Box 

50M21624 

8970196 

OJ 

• 

i — 1 

• 

H 

ST-124  Amplifier  Box 

50M22000 

IO6OI563 

1.2 

Computers 

1.2.1 

Control 

50M30802 

10422000 

50M33301 

1.2.2 

Guidance  SVGC/ASC-15 

50M30580 

1.3 

Inverter 

1.3.1 

400  VA 

50M00906 

1.3.2 

450  YA 

50M01075 

50M03398 

1.3.3 

1800  VA 

10326375 

1.4 

Processors 

1.4.1 

Control  Signal 

50M30354 

50M31251 

10442644 

50M32800 

1.4.2 

GSP-24  Guidance  Signal 

10422001 

50M30029 

50M32000 

I.i 


LIST  OF  COMPONENTS  (Continued) 


MSFC  and 
Associated 

Section  Nomenclature  Drawing  Numbers 


1.5 

Program  Devices 

1.5.1 

Programmer  XI 

50M10280 

1.5.2 

Programmer  PI 

50M10283 

1.5.3 

Program  Device 

8960186 

1.6 

Receivers 

1.6.1 

AN/DRW-13  Command 

8968388 

50M10418 

1.7 

Stabilization 

1.7.1 

ST-90S  Stabilized  Platform 

50M21173 

8970195 

1.7.2 

ST-124  Inertial  Platform  Assembly 

50M22001 

10601562 

1.7.3 

Control  Rate  Gyros 

50M31125 

10422022 

1.7.4 

Control  Accelerometer 

50M3H26 

50M3H27 

1.8 

Telemetry 

1.8.1 

XO-4  FM/FM/PAM  Transmitter 

50M10029 

50M10192 

50M10031 

50M10030 

50M10033 

5OMIOI89 

8968402 

8968404 

8968406 

8968403 

8968405 

8968407 
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LIST  OF  COMPONENTS  (Continued) 


MSFC  and 
Associated 


Section 

Nomenclature 

Drawing  Numbers 

1.8.2 

XO-6  PAM/FM/FM  Telemetry 
Multiplexer 

50M10489 

50M10380 

50M10660 

50M10662 

50M10028 

50M10472 

50M10473 

50M10152 

50M10154 

50M1004 

1.8.3 

XO-7  SS/FM  Transmitter 

8968457 

8968458 

50M10160 

50M10162 

50M10194 

50M10673 

50M10680 

1.8.4 

X0-10  Transmitter 

50M10156 

50M10158 

1.8.5 

XO-11  Transmitter 

50M10471 

50M10474 

1.8.6 

UHF  Transmitter 

10420614 

1.8.7 

PCM  270  Transmitter 

10420613 

1.8.8 

Transmitter,  RF  Assy,  PI 

50M10487 

50M10488 

1.8.9 

Transmitter  RF  Assy,  F-5 
(Model  B) 

5OMIO671 

5OMIO678 

1.8.10 

Transmitter,  RF  Assy,  F-6 
(Model  A) 

50M10679 

50M10672 

I.iii 


LIST  OF  COMPONENTS  (Continued) 


MSFC  and 
Associated 

Nomenclature  Drawing  Numbers 


1.9 

Television 

1.9.1 

Camera  Control 

50M10254 

50M10429 

50M10455 

1. 10 

Transponders 

1. 10.1 

AZUSA 

50M10448 

8968413 

50M12266 

1.10.2 

Mis tram 

50M10123 

50M12268 

1.10.3 

ODOP 

50M12009 

50M12181 

1.10.4 

Radar  "C"  Band 

8961356 

50M10682 

5OM12261 

I.10.5 

Radar  "S"  Band 

8960442 

1.10.6 

Radar  SST-131 

50M10187 

1.10.7 

UDOP  AN/DRN-7  and  -11 

8960300 

5OMIOOO6 

50M10317 

1. 11 

Altimeters 

I. ll.l 

Radar  Altimeter 

50M12076 

1.12 

Voltage  Supply 

1 — 1 

• 

GJ 
1 — 1 

• 

H 

Control  Voltage  Supply 

10421910 

1.12.2 

Master  Measuring  Voltage  Supply 

40M20002 

40M20881 

I.iv 


LIST  OP  COMPONENTS  (Continued) 


Section 

1.13 

1.13.1 


Nomenclature 


Environmental  Control 
Temperature  Control  Assembly 


I.v 


MSFC  and 
Associated 
Drawing  Numbers 


20M40061 

20M40147 


SUMMARY  SHEET 


Nomenclature:  ST-90  S Amplifier  Box 


Drawing  Numbers:  50M21624 
8970196  ‘ ' 


Vendor:  Sperry  Farragut 


Saturn  I Vehicle 


Location:  Instrument  Unit 


Estimated  Design  Life:  1,500  hr. 


Failure  Rate:  2245  x 10’6/hr.  MTBF  (in  hours):  445.3 


Total  Number  of  Components 
this  Data  Represents  7 

Total  Number  of 
Failures  Reported  3 


Total  Hours  of  Operation: 

1,336.6 


Vehicle  Equipment:  x 

Ground  Equipment  : 


ST-90  S Amplifier  Box 


FAILURE 

INDICATIONS 

Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Pressure : 


Output : 


;.r  tor  ted 


Input : 


Ex  c ive  Null 
E x c e s s ive  Roll 
Unwanted  Signal 


In  Error 

Intermi ttent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Lov;  Speed 

Mo  Lock  On  (Frequency) 


Inoperative 


Blows/Blown 


Blowers : 

Inoperat ive 

Intermittent 

Mechanical; 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operat ive 


Will  Not  Light 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 


1 Oscillation/Fluctuation 

_ Miscellaneoui 

Out  of  Specs  , 

Reported  < 

Out  of  Synchronization  Burned  Pa: 

1 Over  Modulation  Other: 

Overspeed 
Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA 


represents;  SA-2  through  SA-6  Vehicles  (less  flight  data) 
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DATA 

SHEET 

Nomenclature:  ST-90  S Amplifier  BOX 

Drawing  Numbers:  5QM21624 

vendor:  Sperry  Farragut 

Saturn  I Vehicle 

location:  Instrument  Unit 

Estimated  Design  Life:  lf500  hr  * 

Failure  Rate: 


1506  X 1CT  vhr 


Number  of  Components 

this  Data  R a presents : 3 

Number  of 

Failures  Reported:  1 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temnerature: 

Low  Temperature: 

Ambient  Room  Temperature:  25°C 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity:  50$ 

Random  Noise: 

Sine  Wave  Method: 

Vibration:  5 g random 


December  19&5 


MTBF  (in  hours  ): 

664.0 

Total  Hours  of  Operation:  664  * 0 

Vehicle  Equipment: 
Ground  Equipment: 

X 

1. 1.1 
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Nomenclature: 


ST-90  S Amplifier  Box 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

E .-ratio 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 

Ind  icators/ 
Dials  Are  In 
Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Larnos : 

Noisy 

Will  Not  Light 

1 

None 

Oscillation/Fluctuation  1 

Stay  On 

Miscellaneous : 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection 

and  Unsatisfactory  Condition  Reports 

SA-5  and 

SA-6  Vehicles 

(less  flight 

CALENDAR  TIME 

DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Nomenclature:  ST-90  S Amplifier  BOX 


Failure  Rate 


Number  of  Components 
this  Data  Represents 


Total  Hours  of  Operation; 


Number  of 
Failures  Reported 


Vehicle  Equipment 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED 


No  Data  Available 


Altitude 


Salt  Spray 


High  Temnerature 


Ambient  Room  Temperature 


Humidity; 


Random  Noise 


Sine  Wave  Method 


Vibration 


Drawing  Numbers:  8970196) 

vendor:  Sperry  Farragut 

Saturn  I Vehicle 

Location:  instrument  Unit 

Estimated  Desi*n  Life:  1,500  hr. 

December  1965 
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Nomenclature: 


ST-90  S Amplifier  Box 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

Ft ra i ’ c 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers : 

H i gh : 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 

Ind i cators/ 
Dials  Are  In 
Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lames : 

Noisy 

Will  Not  Li  -rht 

None 

Stay  On 

1 

Oscillation/Fluctuation 

Out  of  Specs 

Miscellaneous: 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

1 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection 

and  Unsatisfactory 

Condition  Reports 

SA-2  through  SA-4  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Additional  Information  concerning  the  5QM21624.  8970196  compo 


The  ST-90  S Amplifier  Box  contains  the  servo  loops  and 


December  1965  (Revision) 


Estimated  Design  Life 


1,000  hr. 


MTBF  (in  hours):  1428.7 

Total  Hours  of  Operation: 

2,845.5 

Vehicle  Equipment:  X 
Ground  Equipment: 


Bendix  E.  P. 


Instrument  Unit 


1.1.2 
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Rate:  702  x 10“^/hr. 

Number  of  Components 
this  Data  Represents  9 


Total  Number  of 

Failures  Reported  2 
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Nomenclature! 


FREQUENCY 

OF 

OCCURRENCE 


ST-124  Amplifier  Box 


FAILURE 

INDICATIONS 


Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


pressure : 


Output : 


Distorted 
Erratic ' 
Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


In  Error 

Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc illat ion/Fluctuat ion 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  .Direction 


Input: 


Inop e rat ive 


Blows/Rlown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operat ive 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous; 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-10  vehicles  (less  flight 

data) 
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DATA  SHEET 


Nomenclature:  sT- 124  Amplifier  Box 


Drawing  Numbers:  50M22000 


Saturn  I Vehicle 


Vendor;  BendiX  E.  Pa 


Location:  instrument  Unit 


Estimated  Design  Life;  1 000  hr . 


Failure  Rate: 


782  * lOT6/hr\ 


Number  of  Components 

this  Data  Represents;  7 

Number  of 

Failures  Reported:  2 


MTBF  (in  hours):  1^278  • 1 

Total  Hours  of  Operation?  2 9 55^  • 2 


Vehicle  Equipment : X 

Oround  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

- 

Altitude:  3.5  x 10  atmosphere 

Radio  Interference: 


Salt  Spray: 

Shock: 

High  Temnerature:  90°P 

Low  Temperature:  — 35 °P 

Ambient  Room  Temperature:  75  °P 

Thermal  Shock:  75  to  -35 °P 

Shock  Impact  (Fiat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise:  3 to  2,000  CpS 

Sine  Wave  Method: 

Vibration: 
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Nomenclature: 


ST-124  Amplifier  Box 


DATA  SHEET 


Nomenclature;  ST- 124  Amplifier  BOX 


Drawing  Numbers : 106.Q1.56  3 


Vendor;  Bendlx  E.  P. 


Saturn  I Vehicle 


Location;  Instrument  Dtilt 


Estimated  Design  LIfes  1^000  hl\ 


Failure  Kate; 


4807*  10'6Ar.  MTHP  (In  hours):  208.0 


Number  of  Components 

this  Data  Represents:  2 


Total  Hours  of  Operation; 


Number  of 


Failures  Reported:  0 


Vehicle  Equipments  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 

Altitude:  3.5  x 10-3  atmosphere 


Radio  Interference: 


Salt  Spray: 


High  Temperature:  90°F 

Lew  Tea?>erature; 

Ambient  Roc®  Temperature:  75 °F 

Thermal  Shock:  75  tO~35*F 


Shock  Impact  (Flat  Drop): 


Leakage  Hate: 


Humidity: 


Random  Hoiset  g to  2.,0Q0  CpS 


Sine  Wave  Method: 


Vibration: 
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Nomenclature:  ST-124  Amplifier  Box 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


Output: 

Distorted 


Excessive  Null 


Excessive  Roll 


Unwanted  Signal 


Intermittent 


Loss  of  Some  Voltages 


Low  Sensitivity 


Low  Speed 

No  Lock  On  (Frequency) 


Inoperative 


Blows /Blown 


Inoperative 
Intermittent 
Mechanical : 


Pins  Shorted 

Ind icators/ 
Dials  Are  In 
Error 

Ind icators/ 
Dials  Are  In- 
operative 


Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 


Over  Modulation 


Overspeed 
Regulat ion 


Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


Reverses  Polarity 
Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-3  and  SA-4  vehicle  period,  not 

CALENDAR  TIME  DATA  REPRESENTS:  flown  Until  SA-5  (leSS  flight  data) 


component  qualification  report  number,  date  and  source:  Instrumentation  and 
Vibration  Data,  Sled  Run  9-IA.  30  April,  1964  Air  Force 
Missile  Development  Center  USAF. 
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Additional  information  concerning  the  IO601563  and  50M22000 
Sf-124  Amplifier  Box  component:  “ 

The  function  of  the  amplifier  l>ox  is  identical  to  that  of 
the  ST-90  S amplifier  box.  It  contains  the  servo  loops  and 
associated  electronics  for  the  ST-90  platform. 

Dimensions:  12  x 21  x 9.25  In. 

Weight:  50  lb 

Both  failures  were  reported  on  Inspection  Reports. 
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LOCATION  VIEW 


SUMMARY  SHEET 


N omenc lat urteer  Control  Computer 


Drawing  Numbers*  5QM30802 
10422000,  50M33301 


Saturn  M Vehicle 


Vendor?  Electronics 

Communications  Inc. 


f Location:*'  Instrument  Unit 


Failure  Rate:;  571  x 10_6/hr. 

Total  Number  of  Components' 
this  Data  Represents  21 

Total  Nimflieat  dp 

Failhrea?  Repaarted-1  2 


;MT8F  (in  hours)*.  1,748.7 

Total  Hours  of-  Operation: 
3,497.4- 

Vehicle  Squigment  : X. 

Ground  Equipment: 


Estimated  Design  Life::  500  hr.,  2,000  hr. 


Nomenclature:  Control  Computer 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

i 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

■ 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 

Indicators/ 
Dials  Are  In 
Error 

Low  Speed 

Indicators/ 
Dials  Are  In- 

No  Lock  On  (Frequency) 

operative 

Noisy 

Lamps : 

None 

Will  Not  Light  i 

Oscillation/Fluctuation 

Stay  On 

l 

Out  of  Specs 

Miscellaneous ; 

Out  of  Synchronization 

Reported  as 
Burned  Parts 

Over  Modulation 
Overspeed 
Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 

Other: 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time 

DATA  REPRESENTS:  SA-1  through  SA-10  Vehicle 
data) 

(less  flight 

1.2.1 
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DATA 

SHEET 

. 

nomenclature:  Control  Computer 

Drawing  Numbers : 10422000 

, 

vendor:  Electronics 

Communications  Inc. 

Saturn  I Vehicle 

location:  Instrument  Unit 

" ' j | 

Estimated  Design  Liffe?  2f000  hr  . 

Failure  Rate? 


1104  x 10“  yhr 


Number  of  Components 

this  Data  Represents;  8 

Number  of 

Failures  Reported;  T 


MTBF  (In  hours);  905*2 

Total  Hours  of  Operation;  905  • 2 


Vehicle  Equipments  X 
Ground  Equipment; 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray; 

Shock!  3 vert  , 3 horlz . major  and  minor,  18  half -sine 

waves.  40  s 


Hi#i  Temperature:  4 hr . at  85  °C 

Low  Temperature:  4 hr  , at  -lO^C 

Ambient  Room  Temperature; 

Thermal  Shock:  4 hr.  at  -5 5°C,  4 hr.  at  85^0 

Siock  Impact  (Flat  Drop}?. 

Leakage  Rate:  24  hf,  at  20  psl 

Humidity: 

Random  Noise: 

Sine  Wave  Method';.;- 

vibration:  IO-30  epa  at  0.15  in,  D.A»V  30-2.000  cps  at  7 

peak  for  bOO  sec. 
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Nomenclature:  Control  Computer 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind testers/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock.  On  (Frequency) 

Larrm  s : 

Noisy 

Will  Not  Lidit 

None 

Stay  On 

Osc illation/Fluctuation 

Miscellaneous: 

1 

Out  of  Specs 

Out  of  Synchronization 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection 

and  Unsatisfactory 

Condition  Reports 

SA-1  through  SA-4  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 
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Nomenclature.:  Control  Computer 


Drawing  Ntnabera.:  ^OM^OQ02 


Saturn  1 Vehicle 


vendor:  Electronics, 

Communications  Wm, 

tocatium  instrument  Xtolt 


Estimated  Design  life: 


ter. 


Failure  Bates 


x 10^/hr. 


Number  of  Components 

this  Data  Represents:  7 

Number  of 

Failures  Rep  or  teds  3. 


HfBF  |in  hours Js  1L,72^V© 

Total  Hours  of  C^rat&crtw  1^709*0 

Vehicle  Mps^t  X 
Ground  Equipment  : 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

shoes:  3 vert,  .3  horlz . , major  and  minor  iff  half^ajne 

waves,  40  g ‘ ' 

High  Temperature,:  4 hj^at  85  °C 

low  Temperature:  % for,  at  -10°C 

Ambient  Room  Temperature: 

Thermal  Shock:  4 hr,  «t  ~55°C , 4 hr,  at 

Shock  Impact  (Flat  Drop): 
leakage  Rate:  g4  hr,  at  20  pSl 

Humidity,: 

Random  Noise: 

Sine  Wave  Method: 


vibration:  10— ^jeps  at  0,15  In.  D.,A, . 30-^^000  cps  at  7 

peak  f-pr  faOo  sec,  “ ; " * •-.  ■■■ 


Nomenclature: 


i 


I 


Control  Computer 


FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

1 Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Ind I cators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  arid  Unsatisfactory  Condition  Reports 

SA-5  through  SA-7  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  EleCtOnlCS 

Communications  Inc.  Report  No.  5-1073  March  8,  1964. 
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Nomenclature:  Control  Computer 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 

Low 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Pressure: 

High 


High 
Output : 

Distorted 

K'T.M.’r 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 


Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 
Intermittent 
Mechanical : 
Pins  Shorted 


Ind i cators/ 
Dials  Are  In 
Error 

Indicators^ 
Dials  Are  In- 
operative 


Lamns : 

Will  Not  Light 
Stay  On 
Miscellaneous : 


Out  of  Specs 


Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulat ion 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Ttme/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  through  SA-10  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.2.1 

Page  8 of  11 


Additional  information  concerning  Nos,  50M30802,  10422000, 
50M333d>l  components: 


The  control  computer  unit  receives  control  signals  from 
the  platform  stabilizer,  control  rate  gyros  and  control 
accelerometers,  shapes  and  sums  these  signals,  amplifies 
them  and  provides  DC  outputs  to  drive  the  control  actuators* 

Hie  computer’s  functions  are  related  to  the  flight  time 
of  the  vehicle  and  are  divided  into  S-l  powered  flight  (up 
to  S-I  and  S-IV  stage  separation)  and  the  S-IV  powered  flight 
(up  to  S-IV  and  payload  separation). 

Dimensions:  17  in.  diam  x 20  in.  length 

Weight:  120  lb 

Both  failures  occurred  during  operational  checkout  during 
incoming  inspection.  Written  in  Inspection  Reports. 
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LOCATION  VIEW 


DATA  SHEET 


Nomenclature:  Guidance  Computer  SVGC/ASC-15 


Drawing  Numbers:  50M30580 


Saturn  I Vehicle 


Estimated  Design  Life 


Vendor:  IBM 

Location:  Instrument  Unit 


Failure  Rate: 

372  x 10* “/hr 

Number  of  Components 

this  Data  Represents 

: 10 

Number  of 

Failures  Reported: 

0 

HTBF  ( In  hours ) : 2 #68l  . 9 

Total  Hours  of  Operation:  3 *71^  # 5 


Vehicle  Equipment:  X 

Ground  Equipment : 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  Forward.  15  g.  P+Y  3 g for  3 bUr 
Altitude:  195.000  ft 

, ft.  I 

Radio  Interference:  0*003  to  0*00025  r 

Salt  Spray:  3$  salt  solution.  25°C.  48  hr. 

Shock: 

High  Temperature: 

Low  Temperature : ( 75  Cfgl)  15  ~ 2°C 

Ambient  Room  Temperature; 

Thermal  Shock: 

Shock  Impact  (Flat  Drop):: 

Leakage  Hate: 

Humidity: 

- 20-30  cps  at  0.04/  2 

300-2.000  cps  at  (J.0l2  g for  15  min 


sine  Wave  Method:  2.5  « rms  at  20-100  CPS . 3.5  g nas  at 

100-Iflg~cps.  5'  g Vt‘"So8-g,-0W  cps’ 


Vibration: 


Nomenclature: 


Guidance  Computer  SVGC/ASC-15 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 


FAILURE 

INDICATIONS 


Pressure : 


Low 


High 


High 
Output : 

Distorted 

I!  »T3  l ! o 

Excessive  Null 
E>"-h’f.s5ve  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 
Out  of  Specs 


Low 

None 

Input : 

Inoperative 

Fuses: 

Blows /Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Ind \ cators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamos : 

Will  Not  Light 
Stay  On 

Miscellaneous: 


Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-2  through  SA-10  (less  flight 
data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER.  DATE  AND  SOURCE:  IBM  63 

002,  Oil,  005,  006  - 1963  RFI  R-ASTR-ND-162 
1964 


-373-2565-008 
March  17 , 


> 
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Additional  Information  concerning  the  50M30580  component : 


The  guidance  computer  SVGC/ASC-15  senses  attitude  and 
velocity  inputs,  determines  the  position  of  the  vehicle, 
determines  the  amount  of  deviation  between  actual  and  desired 
position,  and  generates  three  outputs  to  correct  roll,  yaw, 
and  pitch  errors  in  vehicle  attitude.  It  also  evaluates  the 
position  and  velocity  data  to  determine  when  the  vehicle  is 
ready  for  engine  cut-off,  staging  engine  ignition,  and  other 
discrete  operations  and  then  initiates  those  operations. 

Power  Rating:  310  watts 

Weight:  99  lb 

Dimensions:  23  x 23  x 13  in.  (6877  cu  In. ) 
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DATA  SHEET 


Nomenclature s 400  VA  Inverter 

Drwing  Numbers : 50M00906 


vendor:  NASA/MSFC  Astrionics 


Saturn  I Vehicle 


Location:  Instrument  Unit 


Estimated  Design  life:  2,000  ilT . 


Failure  Bate: 


11,  764  * 10"7hr.  I MTBF  ( in  hours  ):  85.0 


Number  of  Components 

this  Data  Represents:  2 


Total  Hours  of  Operation:  ll8  # 2 


Number  of 

Failures  Reported;  Q 


Vehicle  Equipment:  X 

Ground  Equipment: 


Vibration 


L 


Nomenclature:  400  VA  Inverter 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


Low 
High 
Output : 
Distorted 


Erra tic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 


FAILURE 

INDICATIONS 


Pressure: 


High 


None 
Input : 

Inoperative 
Fuses : 

Blows/Blown 

Blowers: 

Inoperative 
Intermi ttent 
Mechanical : 
Pins  Shorted 


Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 


Ind  i.cators/ 
Dials  Are  In 
Error 

Indicators / 
Dials  Are  In- 
operative 


Lamps : 

Will  Not  Light 


None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  TIME  DATA  represents:  SA-3  vehicle  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.3.1 
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SUMMARY  SHEET 


Nomenclature:  450  VA  Inverter 


Drawing  Numbers:  50M01075 , 
5OMO3398 


V endor : Bend ix , NASA/MS  PC 

Astrionics 


Saturn  I Vehicle 


Location:  instrument  Unit 


Estimated  Design  life:  2,000  hr. 


Failure  Rate:  736  x 10~6/hr.  MTBF  (in  hours):  1,357.5 


Total  Number  of  Consonants 
this  Data  Represents  47 

Total  Number  of 
Failures  Reported  11 


i Total  Hours  of  Operation: 
14,933 

Vehicle  Equipment : x 

Ground  Equipment : 
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Nomenclature : 450  VA  Inverter 


FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 
In  Error 

2 Intermittent 

Loss  of  Some  Voltages 
1 Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 

3 None 
Oscillation/Fluctuation 
Out  of  Specs 

Out  of  Synchronization 
Over  Modulation 
Overspeed 

1 Regulation  POOP 

1 Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure: 

High 
Low 
None 
Input : 

3 Inoperative 

Fuses: 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  txme  data  represents:  SA-4  through  SA-10  vehicles  (less  flight 

data) 

1.3.2  . 
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WA  Jxtmrte? 


Drawing  Numbers:  5^MG^®75 

ve&dori  NASA/MSPC  Astrlonlcs  j 

Saturn  X Vehicle 

Locstion:  Instrument  Unit 

Estimates  Design  Mtos  2#'QOO  thf*. 

Failure  totes  x 10~t»»r. 

MTBF  (in  hours  U 212 

Number  of  Components 

Total  -Hours  of  Operation*  20%  *.  0 

this  Data  Represents;:  ^ 

Number  of 

• . 

Vehicle  Equipment:  X 

1 

I 

Failures  Reported;  © 

...;.  - .....  ■;■  . ....  } 

Ground  Equipments 

ENVI RONMENTAL  QUALI FTCATIQH  iJESTS 
Acce  ler«.tionj 

Altitude:  2QQ..9U0  fft,.  Q.  w a 

Radio  Int e rf  e r euce;:  l8l 

Sait  Spray-: 

Shock: 

High  Temn«*ati*mfc;  6t3^itS 
Low  Tempera t ure : 

Ambient  Room  T«m|per*ture;:  £^0*$} 

Thermal  Shock: 

Shock  Impact  (Flat  Brop)-: 

Leakage  Rarta: 

Humidity:: 

Ranji<»  Jtotse:  21  g ;(  4<-  8'eg  ^ 1< 

S.ine  Wave  Method: 

Vibration: 


Nomenclature: 

450  VA  Inverter 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance : 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

Erratic: 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind icators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lames : 

Noisy 

Will  Not  Light 

None 

Stay  On 

Oscillation/Fluctuation 

- 

Miscellaneous : 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE : MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-4  vehicle  only  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.3.2 
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DATA  SHEET 


Nomenclature*  %5©  V©lt  Inverter 


Drawing  Numbers : 


Saturn  I Vehicle 


vendors  Bendix  (E,  P..  Dlv.) 


Location:  instrument  Unit 


Estimated  Design  Life:  2^  ®30  fa^v 


Failure  Rates 

Number  of  C exponents 
this  Data  Represents: 


Number  of 

F a i lure s Reported:  1 1 


751  * lO^/hr. 


MTBF  (in  hours >3  1 

Total  Sours  of  Operation:  l4 


Vehicle  Equipments  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFOIKED:  Ref  eTBIXOB 

1 .3.2 

Acceleration: 

■Radio  Interference: 

Spray: 


High  Temnerature;: 

Low  Temperature: 

Ambient  Room  Temperature: 
Thermal  JShofck: 

Shock  Impact  (Flat  Drc^): 
Leakage  Rate: 

Humidity: 


5 page  % 


Random  Noise: 

Sine  Nave  Method: 
Vibration: 


nomenclature:  45O  Volt  Inverter 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

E rrr  H.r 

3 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

2 

Intermittent 

Mechani cal ; 

Loss  of  Some  Voltages 

Pins  Shorted 

1 

Low 

Low  Sensitivity 

Ind icators/ 
Dials  Are  In 
Error 

Ind  icators/ 
Dials  Are  In- 
operative 

Low  Speed 

No  Lock  On  (Frequency) 

Lamp  s : 

Noisy 

Will  Not  Li.rht 

3 

None 

Stay  On 

Osc illation/Fluctuation 

Miscellaneous : 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

1 

Regulation  POOT 

1 

Shorted 

Reverses  Polarity 


Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-10  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER, 


DATE  AND  SOURCE: 


1.3.2 

Page  6 of  8 


Additional  information  concerning  the  50M01075  and  50M03398 
components  : ““ 

Power  Bating:  450  VA  Outputs 

Weight:  36  lb 

Dimensions:  13*5  x 14  x 4.8  in. 

The  450  VA  Inverter  transforms  the  28-volts  dc  to  115-volts 
ac  three  phase,  for  various  components  requiring  this  type  of 
power. 

Five  of  the  eleven  failures  were  reported  during  incoming 
inspection  functional  checkout.  Two  of  the  5 were  inoperative 
(would  not  start),  one  had  poor  regulation,  one  output  shorted 
and  one  no  output  voltage. 

The  remaining  6 failures  were  reported  on  Unsatisfactory 
Condition  Reports. 

Two  gave  intermittent  output,  2 had  no  output,  1 was 
inoperative  and  1 gave  low  output. 

NOTE:  Analysis  of  the  inverter  after  one  of  the  "no  output" 

failures  revealed  three  open  and/or  shorted  power  transistors. 
The  cause  was  believed  to  be  an  output  phase  short  external 
to  the  inverter. 
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Page  7 of  8 
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Saturn  I Vehicle  [ Location:  Instrument  TJhlt 


December  1965  ( Revision)  1/3^3 

* Minimum  operating  time.  Serial  Nos . Page  1 of  3 

SPJ  1894,  J 269y  J209,  SP  21,  not  in  • 

time  logs. 


Nomenclature: 


1,800  VA  Inverter 


frequency 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance; 


Output : 


Distorted 


Excessive  Null 


Excessive  Roll 


Unwanted  Signal 


Intermittent 


Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Inoperative 


Blows /Blown 


Inoperative 

Intermittent 

Mechani cal : 

Pins  Shorted 

Ind icators/ 
Dials  Are  In 
Error 

Indicators  f 
Dials  Are  In- 
operative 


Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 


Over  Modulation 


Overspeed 


Regulation  Poor  * 


Will  Not  Light 


Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


Reverses  Polarity 


Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-l  through  SA-3  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC/ASTR  NO  . Il6 

(OT),  May  28,  19^3 


1.3.3 

Page  2 of  3 

* Inverters  were  reported  as  run  away. 


Additional  information  concerning  the  10326375  component: 

The  1,800  VA  Inverter  transforms  the  28  volts  dc  to  115 
volts  three  phase  ac  for  various  components  requiring  this  type 
•of  power- 

Poirer  Rating:  1,80©  VA  Output 

Weights  46.74  It 

Dimensions:  18  x 8 x 11.5  in. 

Two  of  the  8 failures  were  reported  on  Inspection  Reports. 
The  remaining  6 failures  were  reported  on  Unsatisfactory 
Condition  Reports- 


December 


X.3.3 
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SUMMARY  SHEET 


Nomenc lature : Control  Signal  Processor 


Drawing  Numbers:  50M30354.  Vendor:  MSFC,  Electronics 

50M31251,  10442644,  50M32800  Communications  Inc 


Saturn  I Vehicle  Location:  s-I  and  Instrument 

Unit 


Estimated  Design  Life:  2,000  hr. 

Failure  Rate:  590  x 10“^/hr.  MTBF  (in  hours):  1,694.7 

Total  Number  of  Components  Total  Hours  of  Operation: 

this  Data  Represents  15  1,694.7 


Total  Number  of  Vehicle  Equipment:  x 

Failures  Reported  1 Ground  Equipment: 


Nomenclature 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance 


Pressure: 


Distorted 

Erratic 


Excessive  Null 


Excessive  Roll 


Unwanted  Signal 


In  Error 

Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Os  c illat ion/Fluc tuat ion 

Out  of  Specs 

Out  of  Synchronization 


Over  Modulation 


Overspeed 

Regulation 


Input : 


Inoperative 


Fuses: 


Blows/Blown 


Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous ; 

Reported  as 
Burned  Parts 


Reverses  Polarity 
Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-2  through  SA-10  vehicles  (less  flight 
dafca) 


1.4.1 
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DATA  SHEET 

Nomenclature:  Control  Signal  Processor 

Drawing  Numbers:  50143035^ 

vendors  Electronics 

Communications  Inc . 

Saturn  I Vehicle 

Locations  S-I  and  Instrument 

Unit 

Estimated  Design  Life:  2,000  hr. 

f 

Failure  Hate:  6,105*  10"6/hr. 

Number  of  Components 

this  Data  Represents:  3 

MTBF  (in  hours):  I63.8 

Total  Hours  of  Operatic:  227.0 

Number  of 

Vehicle  Equipment:  X 

| Failures  Reported:  Q 

L 

Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  One  ffliliute  at  20  g 

Altitude: 

Radio  Interference: 

Salt  Spray: 

shock:  18  half  sine  waves  at  40  g 

High  Temnerature:  48  hr.  at  125°C 

Low  Temperature:  23° C 

Ambient  Room  Temperature: 

Thermal  shock:  2 hr.  each  at  100°C  and  -55°C 

Shock  Impact  (Flat  Drop): 

Leakage  Rate:  X hr « OX  3 « 3 P^lg 

Humidity; 

Random  Noise: 

Sine  Wave  Method:  10-30  CPS  0 . 13  Xn  » D f Of  13  Hllll  ♦. t. 

30-2.000  cps  at  7 g for  15  mlnT^ 

Vibration: 

December  1965  (Revision) 
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Nomenclature: 


Control  Signal  Processor 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

Krral  S.c 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechani cal : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind icat.ors/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators / 

Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Dials  Are  In- 
operative 

Lamns : 

Will  Not  Li  rht 

Oscillation/Fluctuation 
Out  of  Specs 

Stay  On 

Miscellaneous : 
Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-3  and 

SA-4  vehicles  (less  flight 

CALENDAR  TIME 

DATA  REPRESENTS : a ^ 

COMPONENT  QUALIFICATION  REPORT  NUMBER.  DATE  AN 

d source:  Electronics  _ 

Communications  Inc,  No.  G-0-30242,  December  11,  190^ • 

1.4.1 
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Nomenclature j Control  Signal  Processor 


Drawing 


* 5QM31251 


Saturn  X Vehicle 


Estimated  Design  Life:  2f  000  IlT, 


Failure  Bate: 


Number  of  Components 

this  Data  Represents:  6 

Number  of 

Failures  Reported:  X 


x 10*vhr 


vendor:  Electronics 

Communications  Inc . 

Location:  S-I  and  Instrument  Unit 


MTBF  ( in  hours  ):  Q22 . 3 

Total  Hours  of  Operation:  822  * 3 


Vehicle  Equipment:  X 

Ground  Equipment: 


ESTyilKn^ENTAL  QTmLmC&TOT  TESTS  PERFORM#*: 


Ac  celeratlon  ; 


Altitude: 


Radio  Interference; 


Salt  Spray; 


shock:  18  half  sine  watses  at  40 


High  Temperature:  48  hQUTS  at  125°C 
Low  Temperature ; 25°C 

Ambient  Room  Temperature; 

The**»i  shock:  2 hr.  each  at  100  °C  and  -55 °C 


Sbo&L  {Flat  Drop}: 

1 hr.  at  5»3  psig 

wmmrn&t 


Random  Noise; 


Sine  Have  Method: 


10-30  cps  at  0.15  in.  D.A.  for  15  min., 
vibration:  3Q-2 , 0Q0  cps  at  T g for  15  min. 


Dec  emb  er  ISm3 


I.M. 
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Nomenclature:  Control  Signal 


FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 


Impedance: 


Processor 


FREQUENCY 

OF 

OCCURRENCE 


Low 


FAILURE 

INDICATIONS 

Pressure: 

High 


High 

Output: 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 


1 


Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical : 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Li  tht. 


None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-7  Vehicles 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Electronics 

ications  Inc.,  No.  GO-30242,  December  11,  1964. 


(less 


Commun- 


1.4.1 
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DATA  SHEET 

Nomenclature:  control  Signal  Processor 

Drawing  Humber*:  10-442644 

vendor:  NASA/MSFC  As tr ionics 

Saturn  X Vehicle 

Location:  S-I  and  Instrument  Unit 

Estimated  Design  life:  2,000  hr,. 

Failure  Rate:  5,000  x 10“6/br. 

JfTBF  (in  hours):  200 

Number  of  Components 

this  Data  Represents!  2 

Total  Hours  of  Operation:  277  *1 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment!  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  One  DlXllilte  Q&  20  g 

Altitude: 

Radio  Interference: 

Salt  Spray: 

shock:  18  hair  sine  waves  at  40  g 

High  Temperature:  48  hr.  at  125^0 

Low  Temperature:  25  °C 

Ambient  -Room  Temperature: 

Themai  shock:  2 hr,  each  at  100  °C  and  -55*C 

Shock  Impact  (Flat  Drop): 

Leakage  tote:  1 hr*,  at  5*3  PSlg 

Humdditjr: 

Random  Noise: 

Sine  Nave  Method: 

10-30  cps  at  0,15 
Vibration:  3Q~2,COiO  cps  at  f 

In.  I)  ,A.  for  15  min,, 
g for  15  min- 

December  .1965  X 1L 
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Nomenclature: 

Control  Signal  Processor 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF  . 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input : 

Erratic 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamp  s : 

Noisy 

Will  Not  Li Tht 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection 

and  Unsatisfactory 

Condition  Reports 

calendar  time  data  represents:  SA-2  Vehicle  only  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Electronics  Commun 

ications  Inc.  No.  GO-30242,  December  11,  1964. 
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nomenclature:  Control  Signal  Processor 

Drawing  Numbers:  50M3280G 

vendor:  Electronics  Communi- 

cations Inc . 

Saturn  I Vehicle 

Location;  S-I  and 

Inst  moment  Unit 

Estimated  Design  Lira:  2 , 000  hr . 

■;  '/-v 

Failure  Rater  3,_760  x lQ~6A*r 

Humber  of  Components 

this  Data  Represents:  ^ 

Humber  of 

Failures  Reported;  Q 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude* 

Radio  Interf ereneer 
Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  »*ock: 

Stock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave- Method:: 

Tib  ration  : 


MTBF  (in  hours ): 

265.9 

Total  Hours  of  Operation:  368*3 

Vehicle  Equipment; 
Ground  Equipment; 

X 

1 

Reference:  50M3125L  page  5 
1.4.1 
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The  Control  Signal  Processor  demodulates  the  output  of 
the  control  rate  gyros  and  conditions  the  input  signals  of 
the  control  computer. 

Weight:  33  lb* 

Dimensions:  16  x 15  x 6.5  in. 

The  only  observed  failure  occurred  during  functional 
test  at  incoming  inspection.  It  was  reported  on  an  In- 
spection Reporb. 


December  1965  (Revision) 
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flight 


instrument  unit  group  assemblies  - 
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SUMMARY  SHEET 


N amenc laturer  GSP-24  (fciidance  Signal  Processor 


Drawing  Numbers:  10422001. 
50M30029W  50M32000 


Vendor  : IBM  and  MSFC 


Saturn  I Vehicle 


Location*'  Instrument  Unit 


Estimated  Design  Life*-  5,000  hr„ 


Failure  Rate*:  2,162  x IQ^/hr.  MTBF  (In  hours)::  462.5 


Total  Number  of  Components 
this  Baste  Represents  20 

Total  Number  of 

Failures:  Reported  12 


Total  Hours  of  Operation: 

5549-7 

Vehicle  Equipment.:  X 

Ground  Equipment  :: 


December  1965  (RCvisicai;)| 


Nomene Future: 


GSP-24  Guidance  Signal  Processor 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Pressure : 


Output : 


Distorted 


Qxce^'lve  Null 
Ex c c 3 s i v e Roll 
' Unwanted  Signal 


In  Error 


Intermittent 


Input : 


Less  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Inoperative 


Blows/Blown 


Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In~ 
operative 

Lamps : 

Will  Not  Light 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 


Oscillation/Fluctuation 

Miscellanepui 

1 Out  of  Specs  _ . . 

M Reported  < 

Out  of  Synchronization  Burned  Pa. 

Over  Modulation  Other: 

Overspeed  _±_  Brake  SliPS 

Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-10  Vehicle  (less  flight 

data) 


I-4-2 
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Nomenclature*  Guidance  Signal  Processor 


Drawing  Numbers;  10422001 

vendor:  NASA/MsFC  Astrlonics 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  5*000  hr  . 

Failure  Rate:  l,l6l  x 10'6/hr. 

MTBF  (in  hours  ):  860 . 6 

Number  of  Components 

this  Data  Represents:  Q^0 

Total  Hours  of  Operation:  2582 .1 

Number  of 

Failures  Reported:  3 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  3 QXld  15  g fOT 

3 min. 

Altitude:  IJO^QQQ  ft.  at  50  °C 

Radio  Interference: 

Salt  Spray:  3%  saline  25 °C  for  48  hr. 

Shock: 

High  Temneratu re:  135  &D.d  l40°F 

Low  Temperature:  lOj  &nd  106  °F 

Ambient  Room  Temperature: 

Thermal  Shock: 


Shock  Intact  (Plat  Drop): 
Leakage  Rate: 


Humidity:  io  and  6o°C  at  95%  for  120  hr 
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Nomenclature: 


Guidance  Signal  Processor 


FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 


Impedance: 

Low 
High 
Output : 

Distorted 
E'-r.'it  to 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc il lation/Fluc tuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


FAILURE 

INDICATIONS 


Pressure: 

High 

Low 

None 

Input : 

Inoperative 

Fuses : 

Blows /Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical : 

Pins  Shorted 

Ind i cators/ 
Dials  Are  In 
Error 

Ind 1 cators/ 
Dials  Are  In- 
oneratl ve 

La mo s : 

Will  Not  LI  Tht. 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


DATA  SOURCE:  MSFC  Tlme/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-2  through  SA-6  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Reports  NO  . 64-373' 

^ilr5-00^'  °°7',-?10a  011»  dated  10  April  1964,  24  April 

T TO  I 


Additional  information  concerning  the  10422001,  50M3Q029, 

50M32000  Component; 

The  Guidance  Signal  Processor  integrates  the  guidance 
computer  into  the  guidance,  control,  and  telemetry  systems 
of  the  S-I  vehicle.  It  is  an  interface  component  which 
allows  the  functional  interconnection  of  the  stabilized 
platform,  guidance  computer,  command  system,  control  dis- 
tributors and  computers,  ground  support  equipment,  and  the 
telemetry  systems. 

Additional  information  concerning  the  Guidance  Signal 
Processor  GSP-24  (10422001)  Components ; 

Power  Rating:  20  watts 

Weight:  6.1  lb. 

Dimensions:  5x6  x 8 in.  (240  cu  in.) 

This  component  was  used  on  the  early  Saturn  I flights 
SA-2  through  SA-6  for  the  sole  purpose  of  processing  velocity 
information  for  telemetering. 

Two  failures  were  reported  on  Inspection  Reports. 
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(Intentionally  Left  Blank) 


DATA 

sheet 

Nomenciataret  Guidance  Signal  Processor 

D raw  ing  Numbers : 3 0M3  0 029 

vendor:  NASA/MSFC  Astrionlcs 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  5,000  hr  . 

Failure  Hate:  9 » 990  x lO^/hr 

Number  of  Components 

this  Data  Represents:  2 

Number  of 

Failures  Reported:  6 


MTBF  (in  hours):  100 .1 

Total  Hours  of  Operation:  601 . 6 


Vehicle  Equipment:  X 

Ground  Equipment  : 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  3 and  15  g for  3 min.. 

Altitude:  170,000  ft.  at  50 °C 

Radio  Interference: 

salt  spray:  3#  saline  at  25°C  for  48  hr,, 

' &%ock: 

High  Temnerature:  135  *t'0  1^*0  °P 

Low  Temperature:  103  “fco  106  °P 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity:  10  and  60°C  at  95$  for  120  hr. 

Random  Boise:  4 g at  20  - 300  cps,.  0.12  g at  300  — 2,000  cps 

3.5  g rats  at  100  - 300  cps,  5 g nas  at  300  - 


Sine  Ware  Method:  Wi * 

2,000  cps;  2.5  g r*as  at  20  - 100  cps 


Vibration: 


December  19&5 


r>.2 

Eag^  7 or  13 


Nomenclature: 


Guidance  Signal  Processor 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

2 

Distorted 

Input : 

Err a ? 5 c 

Inoperative 

Excessive  Null 

Fuses : 

1 

Excessive  Roll 

Blows/Blown 

1 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

1 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

1 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Ind i cators/ 
Dials  Are  In 
Error 

Ind i cators / 
Dials  Are  In- 
operative 

Lamns : 

Noisy 

Will  Not  LI  ght 

None 

Stay  On 

Oscillation/Fluctuation 
Out  of  Specs 

Miscellaneous : 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

....  DDDDvcnifPQ  SA-5  Vehicle  Only 

DATA  REPRESENTS: 

(less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Reports  NO  . 64-373" 

5125-006,  007,  009,  010,  Oil,  dated  10  April  1964,  24 
Apy-n  1 May  1064;  8 July  1064,  Q .Tulv  lQ64r  - IBM. 
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DATA 


Nomenclatures  Guidance  Signal  Processor 


Drawing  Ntetfbera:  50M32000 

Vendors  IBM 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  ^,000  llT. 

Failure  Bate:  1,268  * lO^/hr. 

MTBF  (In  hours):  j88*7 

Number  of  Comporremts 

Total  Roars  of  Operation:  2 366  * 0 

this  Data  Represents*  8 

Ntsaber  of 

Vehicle  Equipment:  X 

Failures  Imported:  3 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  3 Q»0ld  15  g ?OY  3 3Hin„ 

Altitude:  1l7O90OO  ft  • at  'C 

Radio  Interference: 

SaltSprsy:  3*  saline  at  25°C  for  48  hr. 

Shocks 

High  Teamerature:  135  l40  °P 

Low  Temperature:  103  tiO  106  °P 

And)  lent  Room  Temperature: 

Thermal  Shock;: 

Shod*  laapect  (Plat  Drop): 

Leakage  Rate: 

Hu&imty:  10  and  60°C  at  95$  for  120  hr. 

Random  Noise:  4 g at  20  - 300  CPS,  12  g at  300  - 2,000  CPS 

3.5  g rms  at  100-300  cps,  5 g rms  at  300  - 
sine  Have  Method:  2,000  cpsj  2.5  g ms  at  20-100  cps . 

Vibration: 
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Nomenclature: 

Guidance  Signal 

Processor 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance:  Pressure: 

Low  H i Kh 

High  Un 

Output:  None 

Distorted  Input: 

Erratic  Inoperative 

Excessive  Null  Fuses: 

Eye e e sive  Roll  B 1 ow s /B 1 own 

Unwanted  Signal  Blowers: 

High  Inoperative 

In  Error  Intermittent 

Intermittent  Mechanical : 

Loss  of  Some  Voltages  Pins  Shorted 

Low  Indicators/ 

Dials  Are  In 

Low  Sensitivity  Error 

Ind Icetors/ 

Low  Speed  Dials  Are  In- 

operative 

No  Lock  On  (Frequency) 

Lamn  s : 

1 Noisy 

, Will  Not  U?ht 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

1 Out  of  Specs 

Reported  as 

Out  of  Synchronization  Burned  Parts 

Over  Modulation  Other: 

Overspeed  1 Br<Slk6  Slips 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-6  through  SA-10  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  ajJALIPICAT ION  REPORT  NUMBER,  DATE  AND  SOURCE:  a”^t” 

5125-006,007,009,010,011,  date  10  April  1964,  24  April 


1964.  1 May  1964.8  July 
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Additional  information  concerning:  the  5OM3200Q  Component: 


Power  Rating  - 670  watts 


Weight  - 110  lb. 

Distensions  - 27.5  x 19.1  x 9*87  in.  (5,  184  cu.  in.) 

This  component  is  used  on  missiles  SA-6  through  SA-10, 
and  performs  the  same  function  as  the  MSFC-built  GSP-24 . 

Eleven  failures  were  reported  on  Inspection  Reports 
and  one  failure  was  reported  on  an  Unsatisfactory  Condition 
Report. 


w2 


i'Jr 


iv\.i 


Qaidance  Signal 
processor 

50M32°00 
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BATA 


Nomenclature?  Programmer  XI 


Drawing  Humber*:  5&M102S©  . 

vendor:  NASA/MSFC  Astrionics 

Saturn  1 Vehicle 

Locution:  Instrument  Unit 

Estimated  Design  Life:  6,000  hr. 

Failure  Rate:  2,377  x 10“6/hr. 

wrap  (In  hoars  ):  421  - 0 

Number  of  Components 

this  Data  Represents:  3 

Total  Sours  of  Operation;  1262.0 

Number  of 

Failures  Reported*  3 

Vehicle  Equipment : j 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMS): 

No  Data  Available 

Acceleration: 

Altitude:  \ 

Radio  Xhterf&rwice: 

Salt  Spray: 

Shock:: 

High  Temperature; 

Low  Temperature; 

Ambient  Boon  Temperature: 

Thermal  Shock: 

Shock  impact  (Flat  Drop): 

Leakage  Sate? 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

1.5-1 
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Nomenclature: 


FREQUENCY 

OF 

OCCURRENCE 


Programmer  XI 


FAILURE 

INDICATIONS 


Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


Low 

High 


Output: 

Distorted 

Err Le 


FAILURE 

INDICATIONS 

Pressure: 

High 
Low 
None 
Input ; 

Inoperative 


Excessive  Null 
Ex o' csive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 

2 None 

Oscillation/Fluctuation 


Fuses: 

Blows /Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical : 

Pins  Shorted 

Ind i cators/ 
Dials  Are  In 
Error 

Indl cators  / 
Dials  Are  In- 
onerati ve 

Larrms: 

Will  Not  Light 
Stay  On 

Miscellaneous : 


Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  ^A-5 an<^  SA-6  Vehicles  (less  flight 
data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.5.1 
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Additional  Information  concerning  the  50M10280  Component: 

The  XI  Programmer  is  a time  base  device  which  delivers 
planned  time  functions  to  the  control  computers,  flight 
sequencers,  and  the  flight  sequencer  slave  component: 

Power  Rating:  28  watts 

Weight:  12.25  lb. 

Dimensions:  10  x 9.5  x 6.5  in. 

Two  failures  were  reported  on  Unsatisfactory  Condition 
Reports  and  one  failure  was  reported  on  an  Inspection  Report 
during  incoming  functional  checkout. 
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Ncmaiic3ai^ttti«r:  Programmer  PI 

D ratling  Umbers:  50M10283 

vendor:  not  available 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  design  Life:  000  hr  * 

Failure  Rate:  17,857  X lCf^/hr. 

MTBF  (in  hours):  56*0 

Humber  of  Components 

Total  Hours  of  Operation:  ,78 *5 

this  Data  Represents:  2 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  0 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

Acceleration : 

Altf tude : 

Radio  interference: 

Salt  3pray: 

• S^odt: 

High  Temnerature: 

Loir  ^Temperature : 

Ambient  Room  Temperature: 
Thermal  saiock: 

SIfoek  impact  (Plat  Drop): 
Leakage  Rate: 

Humidity: 

Randan  Noise: 

Sine  Wave  method: 


Vibration: 


Nomenclature:  Programmer  PI 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


Low 

High 

Output: 

Distorted 


FAILURE 

INDICATIONS 

Pressure: 
High 
Low 
None 
Input : 


Er rat  to 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Inoperatl ve 
Fuses: 

Blows /Blown 
Blowers : 

Inoperative 
Intermittent 
Mechanical : 
Pins  Shorted 


Ind i cators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
onerat Ive 


Lanins: 


Will  Not  Li  fht 


Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


Other; 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-5  Vehicle  Only  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

I 
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DATA  SHEET 

Hoaenciatupej  Program  Device 

Drawing  Soakers:  896OI86 

vendor:  Ford  Instrument  Co. 

Saturn  I Vehicle 

location:  Instrument  Unit 

Estimated  Design  Life:  100,000  Cycles 

Failure  Eater  20  x 10*6/cy. 

MCBF  (in  cycles):  47,663 

Number  of  Ccmgaonents 

this  Data  Represents:  *5 

Total  Cycles  of  Operation:  190 , 655* 

Number  of 

Failures  Reported * % 

Vehicle  Equipment:  X 

Ground  Equipment: 

j ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  fJO  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature:: 

Ambient  Roan  Temperature : 

L Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Hate: 

Humidity:- 

Random  Noise : 

Sine  Wave  Method: 

VThratio m 

* Minimum  operation.  Serial 
: cycle  logg, 

No,  SNJ-156-O  not  shown  in 

December  1965  1-5,3: 
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FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Burned  Out 

Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 


FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical : 

Binding: 

Broken/Cracked : 

Broken/Runtured : 


Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 


Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

other:  Tape  tension 

too  lax  to  initiate 
microswitch:  (2) 
Fails  to  give  zero 
indication:  (2) 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  Not  indicated  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER , DATE  AND  SOURCE: 


1.5.3 
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Additional  information  concerning  the  8960186  Components 


The  Program  Device  is  a time  base  device  which  delivers 
planned  time  functions  to  the  control  computers,  flight 
sequencers,  and  the  flight  sequencer  slave  component. 

Three  failures  were  reported  on  Inspection  Reports 
one  was  reported  on  an  Unsatisfactory  Condition  Report . 
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DATA  SHEET 


Nomenclature*  AN/DKW-13  Coimnand  Destruct  Receiver 


rawing  Numbers:  8968388** 

50cl04l8**  ' 


Saturn  X Vehicle 


Estimated  Design  Life:  200  hr, 


Vendor*  Motorola 


location:  S-I  Stage  and  S-IV 

Stage 


Failure  Rate:  2,395  x H>-°/hr.  I HTBF  (In  hours):  417.5 


Number  of  Components 

this  Data  Rapre sent sr  2ji|. 


Total  Hours  of  Operation:  2505  • 5 * 


Number  of 

Failures  Reported:  & 


Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  3 mutually  perpendicular  axes  5Q 

Altitude:  Maxlimra  altitude  unlimited 


Radio  Interference: 


s«it  spr«y.  5#  solution  48  hr. 

Shock:  5»5  milliseconds  l8  shocks  at  50 

High  Temperature: 

Low  Temperature: 


Ambient  Roan  Tempe rature: 


Thermal  Shock: 


Shoe*  Impact  (Flat  Drop): 


Leakage  Rate: 


4 in. 


6 hr.  - 50 °C  95#  (For  a total  of  240  hr. 

Humidity:  jfc-  hr.  S 85%  


Random  Noise: 


Sine  Wave  Method: 


vibration:  20  to  2.000  cycles  at  20  g peak  for  20  min. 
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* Minimum  operating  time.  Following  serial  numbers  are  not 
shown  in  time  logs:  160,  145,  174,164,366,  368. 

**  Part  No.  difference  is  change  from  ol<l  numbering  system  to  new. 


Nomenclature. 

AN/DRW- 13  Command  Receiver 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressu  re : 

• 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

l 

V r ■ ) i i 

Inoi -e  rati  ve 

Excessive  Null 

Fuses : 

Excessive  Roll 

B1 ows/Bl own 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Inte rmi ttent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind i cators  / 
Dials  Are  In 

Low  Sensitivity 

Erro  r 

Ind i c ators ■' 

Low  Speed 

Plain  Are  In- 
one  rat ; ve 

No  Lock  On  (Frequency) 

Larrras : 

Noisy 

Wi  ll  Not  Light 

1 

None 

Stay  On 

Oscillation/Fluctuation 

Mi  sc el 1 aneous : 

4 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

*SA-1  through  SA-10  Vehicle 

CALENDAR  TIME  DATA  REPRESENTS:  (leSS  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  AstrlOniCS  Division 

MSFC/NASA  (no  date)  Title  "Check-out  Procedure  & Test 
■Record  for  AN/D RWVj  3” I 

* S-I  stage,  SA-1  through  SA-10;  S-IV  stage,  SA-5  through  SA-10 

1.6.1 
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Additional  information  concerning  the  50M104l8  Component ; 

The  command  destruct  receiver,  upon  receipt  of  a coded 
signal  from  the  ground,  provides  the  output  signal  that  actuates 
the  arming  and  flight  termination  systems.  The  unit  is  a 
solid-state  UBF5M  receiver,  consisting  of  a cavity-type 
preselector  and  IP  section,  decoder-driver  section,  and 
decoder  section,  all  in  one  case.  The  decoder  section  con- 
tains ten  channels,  and  series  combinations  of  the  ten  channels 
provide  a capability  of  six  simultaneous  output  signals. 

(For  S-IV  STAGG) 

1.  Vendor  - GFE  Part  Ho.  AN/DJW-13 

2.  Location  - Forward  interstage  assembly,  beside  the  access 

door  a 

3.  Service  - Electrical 

4.  Operating  Temperature  - 65  °F  to  200°F 

5.  Electrical  Characteristics  - Power  requirements: 

a.  28  volts  de 

b.  18  volts  dc  (unregulated) 

c.  18  volts  dc  (regulated) 

d.  6 volts  dc 

6.  Weight  - 3 lba.  max. 

7.  Dimensions  - 2.828  x 5.993  x 3.07  in.  (58  cu.  in.) 

Four  failures  were  reported  on  Unsatisfactory  Condition 
Reports,  two  were  reported  on  Inspection  Reports. 
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Three  of  the  four  "out  of  specs"  were  sensitivity  com- 
plaints : 

1 - There  was  a change  in  sensitivity. 

2 - Threshold  sensitivity  would  not  meet  specs. 

3 - Receiver  sensitivity  did  not  meet  procedural 

requirements . 
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SUMMARY  SHEET 


Hcnenclaturv:  ST-90S  Stabilized  Platform 


Drawing I&oafeerat  5QtE1173, 


Vendor:  Sperry  Farragut 


Saturn  1 Vehicle 


Estimated  Desist  Lifer  300  hr. 


Failure  Sates  748  x 10~^A 


Location;  Instrument  Unit 


x 10~6/hr.  I MTBF 


hours ) : 1336.5 


Total  Humber  of  Components 
this  Data  Represents  7 

Total  Number  of 

Failures  Reported  1 


Total  Hours  of  Operation: 
1336.5 

: Vehicle  Equipments  X 
Ground  Equipment : 
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Nomenclature 


ST-90S  Stabilized  Platform 


FREQUENCY 

01 

OCCURRENCE 


FAILURE 

INDICATIONS 

Impedance : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Pressure : 


Output : 


distorted 


Input : 


Null 

F.  x c e 3 s 1 v e Roll 
Unwanted  Signal 


In  Error 

Intermittent 

Loss  of  Some  Voltages 


low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Inoperative 


Blows/Blown 


Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

_„L,umc  SA-1  through  SA-6  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS: 
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DATA  SHEET 


Nomenclature;  ST-90S  Stabilized  Platform 


Drawing  Numbers:  50M21173 

vendor:  Sperry  Farragut 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life;  3QO  hr  • 


Mf-' 

fci- 

H ■ 

Failure  Bate:  1,883*  10"6/hr. 

MTBF  (in  hours  ):  531  # 3 

■ 

to  ' : 

Number  of  Components 

Total  Hours  of  Operation;  531  • 3 

this  Data  Represents 2 

■ 

Number  at 

Vehicle  Equipment;  X 

%v 

Failures  Reported;  X 

Ground  Equipment: 

5 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

prto'to-.  ■ • : • ••• 

1 -v: 

Acceleration: 

W:;-  J 

gl;-  "v 

Altitude: 

Radio  Int erf erenee: 

Salt  Spray : 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature:  25  °G 

Thermal  Shock: 

Shock  impact  (Plat  Drop): 

Leakage  Rate: 

Humidity:  $0$ 

Random  Noise: 

Sine  Wave  Method; 

Vibration:  1.5  g random 
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FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

Nomenclature : ST-90S  Stabilized  Platform 


Impedance: 

Low 


High 

Output: 

Distorted 

E rrat  l.c 


FAILURE 

INDICATIONS 

Pressure : 

H i gh 
Low 
None 
Input. : 

Inoperative 


1 Excessive  Null 

Excessive  Roll 
Unwanted  Signal 
High 
In  Error 
Intermittent 
Loss  of  Some  Voltages 
Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 
Out  of  Specs 


Fu  s e s : 

Blows/B! own 
Blowers: 

Inoperatl ve 
Intermittent 
Mechanical : 


Pins  Shorted 

Ind i cators/ 
Dials  Are  In 
Erro  r 

Indicators / 
Dials  Are  In- 
operative 

Lamns : 

Will  Not  Light 
Stay  On 

Miscellaneous : 


Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5,  SA-6  Vehicle 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


I 


(less  flight 
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Additional  information  concerning  the  50M2H73.  8970195 


The  ST-90S  Stabilized  Platform  performs  four  basic  func- 
tions-: 

1..  It  establishes  a set  of  inert  tally  stabilized  navi- 
gation coordinates,. 

2,  It  measures  vehicle  attitude  deviations  about  the 
navigation  coordinates,  and  generates  voltage  analogue  of 
the  angular  deviations  and  supplies  these  guidance  parameters 
to  the  guidance  and  control  system  for  vehicle  attitude 
control, 

3,  it  measures  vehicle  acceleration  along  eaeh  of  the 
X,  T,  and  Z navigation  coordinates  and  supplies  an  analogue 
of  these  parameters  to  the  guidance  and  control  system  for 
the  navigation  function, 

4,  It  earth-fixes  the  navigation  coordinate  system 
until  vehicle  lift-off,  thereby  establishing  the  zero  point 
reference  for  the  guidance  and  navigation  functions. 

Power  Rating:  100  watts 

Weights  320  lb. 

Dimensions : 3 ft.  diameter  sphere 

One  failure  was  reported  on  an  Inspection  Report. 


December  19§5  £*teviai«h) 


I 7 1 

Page  3 of  9 


(Intentionally  Left  Blank) 


1.7.1 

Page  6 of  9 


DATA  SHEET 

Nomenclature:  ST-90S  Stabilized  Platform 


Drawing  Numbers:  8970195 


Saturn  I Vehicle 


vendors  Sperry  Parragut 
Locations  Instrument  Unit 


Estimated  Design  Life:  300  hr  * 


Failure  Rates  1,721  x 10*6/hr. 

Number  of  Components 

this  Data  Represents:  5 

Number  of 

Failures  Reported:  q 


MTBF  (in  hours  ):  58l  . 0 

Total  Hours  of  Operation:  805 .2 


Vehicle  Equipment:  ^ 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

B Shock  Impact  (Flat  Drop): 

| Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  19' 
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Nomenclature: 


ST-90S  Stabilized  Platform 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Pressure : 


Output : 
Distorted 


Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


In  Error 

Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Inoperat i ve 


Blows/Blown 


Inoperative 

Intermittent 

Meehan i cal ; 

Pins  Shorted 

Ind i cators / 
Dials  Are  In 
E r ro  r 

Indicators/ 
Dials  Are  In- 
one  rati  ve 


Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Will  Not  Li  -rht 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection 


and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS:  SA-4  Vehicle  (leSS 

__ i light  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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SUMMARY  SHEET 


Nomenclature:  ST-124  Inertial  Platform  Assy 

Drawing  Numbers:  50M22001  Vendor:  Bendix 

10601562 

Saturn  I Vehicle  Location:  Instrument  Unit 

Estimated  Design  Life:  1,000  hr. 

Failure  Rate:  820  x 10"6/hr.  MTBF  (in  hours):  1219.4 

Total  Number  of  Components  Total  Hours  of  Operation: 

this  Data  Represents  9 3658.1 

Total  dumber  of  Vehicle  Equipment:  x 

Failures  Reported  3 Ground  Equipment: 


Nomenclature 

ST-124  Inertial  Platform  Assy 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

l 

l 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency ) 

Noisy 

None 

Oscillation/Fluctuat ion 

Out  of  Specs 

Out  of  Synchronization 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

l 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-5  "through  SA-10  Vehicles  (less  flight 

data) 
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Nomenclatures  ST- 124  Inertial  Platform  Assy 


Drawing  Numbers : 50M22001 


Vendor:  Bendix 


Saturn  I Vehicle 


Location;  Instrument  Unit 


Estimated  Design  Life:  1, 000  hr  . 


Failure  Rates  317  * 10'6/hr.  MTBF  ( in  hours  ) : 3156.9 


Number  of  Components 

this  Data  Represents;  7 

Number  of 

Failures  Reported:  1 


Total  Hours  of  Operation:  3156.9 


Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 

Altitude:  3«5  x 10  ^ Atmosphere 

Radio  Interference:  Data  not  available 


Salt  Spray: 


Shoe  It: 


Sigh  Tem.  erature:  90  °F 


Low  Temperature: 


Ambient  Room  Temperature:  75  °F 

Thermal  Shock:  75  to  -35  °F 

S*oek  Impact  (Flat  Drop); 

Leakage  Rate: 

i.  . 

humidity: 

Random  Noise:  3 to  2,000  CpS 

Sine  Wave  Method: 

vibration:  Data  not  available 
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Nomenclature: 

ST-124  Inertial  Platform  Assy 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

PA  f r T f-RTT 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

T INDICATIONS 

Impedance : 

Fr^ssi;  i— : 

Low 

H i gh 

High 

Low 

Output : 

N...!  if 

Di started 

i • n J : 

rru'pp  rat  1 

Fx'-^sive  Null 

Ft  \ s *>  r : 

Excursive  Roll 

B i ows/Bl  own 

Unwanted  Signal 

B i owp rs : 

High 

Tnopnra J ’ W 

In  Error 

T n t . ■ 1 *■  .a* ; 4' 

frn  >M’n;  it  tent 

Meehan i cal : 

Lons  of  Some  Voltages 

Fins  Shorted 

Low 

Tnd  ! ent.orr,  ■' 

Dials  Are  Tn 

Low  Sensitivity 

Erro  r 

led  ! eiiors 

Low  Speed 

Li  a r.  Are  Tn- 

cee rat 1 ve 

Nc  Look  On  (Frequency) 

Damns : 

No  1 sy 

Will  Not  I,: -hi 

None 

Stay  On 

l 

Osci 1 lation/Fluctuation 

Jut  of  Specs 

Miscellaneous : 

Reported  as  * 

Out  of  Synchronization 

Burn el  Farts 

Over  Modulation 

Other: 

Over speed 

Regulat ion 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection 

and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

SA-5  through 

DATA  REPRESENTS:  flight  dat|) 

SA 

-10 

Vehicles  (less 

COMPONENT  QUALIFICATION  REPORT  NUMBER.  DATE  AND  SOURCE: 

Instrumentation  and 

Vibration 

Data,  Sled  Run  9-lh, 

30 

April 

1964  Air  Force 

Missile  Development  Center  USAF. 
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DATA  SHEET 


Nomenclature: 

ST- 124  Inertial 

Platform  Assy 

Drawing  Numbers: 

IO6OI562 

Vendor:  BenCtiX 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design 

1,000  hr. 

Failure  Rates  3,992  x 10'6/hr. 

Number  of  Components 

this  Data  Represents:  2 

Number  of 

Failures  Reported:  2 


MTBF  ( in  hours  ) : 2 50  • 6 

Total  Hours  of  Operation:  ^01  2 


Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude:  3.5  x 10~5  Atmosphere 

Radio  Interference:  Data  not  available 

Salt  Spray: 

Shock: 

High  Temperature:  ^0  °F 

Low  Temperature:  — 35  °F 

Ambient  Room  Temperature:  75  ~35°F 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Boise:  3 to  2,000  CpS 
Sine  Wave  Method: 

Vibration: 
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Nomenclature:  ST-124  Inertial  Platform  Assy 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Low 

High 

Output: 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 
]_  Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure: 

High 
Low 
None 
Input : 

Inoperative 
Fuses : 

Blows/Blown 
Blowers : 

Inoperative  4 

Intermittent 

Mechanical : 

Pins  Shorted 

Ind i cators/ 

Dials  Are  In 
Error 

Indicators/ 

Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA  REPRESENTS:  Vehicles  (Not  flown 

until  SA-5) 

Missile  Development  Center  USAP. 

1.7.2 


Additional  Information  concerning  the  50M22001,  10601562 
Component : 


The  Inertial  Platform  Assembly  performs  four  basic  func- 
tions ; 

1.  It  establishes  a set  of  inertially  stabilized  navi- 
gation coordinates. 

2.  It  measures  vehicle  attitude  deviations  about  the 
navigation  coordinates  and  generates  voltage  analogue  of  the 
angular  deviations  and  supplies  these  guidance  parameters  to 
the  guidance  and  control  system  for  vehicle  attitude  control. 

3.  It  measures  vehicle  acceleration  along  each  of  the 
X,  Y,  and  Z navigation  coordinates  and  supplies  an  analogue 
of  these  parameters  to  the  guidance  and  control  system  for 
the  navigation  function. 

4.  Earth  fixes  the  navigation  coordinate  system  until 
vehicle  lift-off,  thereby  establishing  the  zero  point  reference 
for  the  guidance  and  navigation  functions. 

Weight:  107  lb 

Dimensions:  22  in.  diameter 

Three  failures  were  reported  on  Inspection  Reports. 
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SUMMARY  SHEET 


Nomenclature: 


Control  Rate  Gyro 


Drawing  Numbers:  50M31125, 

10422022 


Vendor:  Honeywell 


Saturn  I Vehicle 


Location:  Instrument  Unit 


Estimated  Design  Life:  1,000  hr. 


Failure  Rate:  3,691  x 10“^/hr.  MTBF  (in  hours):  270.9 


Total  Number  of  Components 
this  Data  Represents  19 

Total  Number  of 

Failures  Reported  4 


Total  Hours  of  Operation: 

1083.4 

Vehicle  Equipment:  x 
Ground  Equipment : 
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Nomenclature : 


Control  Rate  Gyro 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance : 

Pressure : 

Low 

High 

High 

Low 

Output:1 

None 

Distorted 

Input: 

l 

Erratic 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Boll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

l 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

l 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc illation/Fluctuat ion 

Out  of  Specs 

Out  of  Synchronization 

i 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-2  through  SA-10 

CALENDAR  TIME  DATA  REPRESENTS:  da-fca) 

Vehicles  (less  flight 
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DATA 

SHEET 

Nomenclatures  control  Rate  Gyro 

Drawing  Numbers:  50M31125 

vendor:  Honeywell 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  1 f 000  hr. 

Failure  Rate:  17,953  * 10'6/hr. 

MTBF  (in  hours  ):  55*7 

Number  of  Components 

Total  Hours  of  Operation:  1 11. 3 

this  Data  Represents:  ij- 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  2 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

10  g for  18  minutes  (3  minutes  each  for 

Acceleration.  ^ mutual  perpendicular  axes) 

AUitude:  600,000  ft.  for  2 min.  • 

Radio  Interference: 

salt  spray:  5$  salt  solution  for  50  hr. 

100  s.  for  11  milliseconds,  1/2  sine  shock  pulse 
Shock:  3 times  in  each  direction  of  3 Orthogonal  Axes. 

• High  Temperature;  l60  °F  fOI*  ^1-8  hi*. 

Low  Temperature:  2 °F 

Relative  Humidity 

Ambient  Room  Temperature:  60  °F  to  95  °F  ^0%  O T le S~S 

Thermal  shock:  l60  and  2 °F  for  6 hr.  each 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity:  95$  at  l60 °F  for  1.5  hr. 


Random  Noise: 

Sine  Wave  Method: 


December  1965 


10  - 40  cps  at  20  In.  D.A.  kO  - 2.000  at  17  g 

Vibration:  peaE 

l6-$,000  to  10  cps  for  15  min.  1 full  sweep  in 
each  3 -»u  i :al  perpendicular  axes-. 
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Nomenc lature: 


Control  Rate  Gyro 


FREQUENCY 


OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance : 


FREQUENCY 

OF 

OCCURRENCE 


Low 


FAILURE 

INDICATIONS 


Fressu re ; 

H ! gh 


High 


Low 


Output : 

Distorted 

E rrn ; . j . 

Excessive  Null 
Ex>- "Jis  i ve  Roll 
Unwanted  Signal 
High 

In  Error 

1 Intermittent 

Loss  of  Some  Voltages 
Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 


None 

Input: 

I nopern t i ve 
Fuses : 

Bi ows /Blown 
B lowers : 

Inop era t! ve 
Interm i ttent 
Meehan  leal: 
Pins  Shorted 


Ind ; ea tors / 
Dials  Are  In 
Errc  r 

Ind ‘ c a tors  ' 
Dials  Are  In- 
oner a 1 1 ve 

Lamns : 

Will.  Not  LI  rht 
Stay  On 

Mi  seel lan eons : 


1 


Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-6  through  SA-9  (less  flight  data) 


component  qualification  report  number,  date  and  source:  Minneapolis -Honeywe  11 
Report  No.  M-H-EPA  20820,  Dec.  28,  1962 . 


1.7.3 

Page  4 of  8 


DATA  SHEET 


Nomenclatures  Control  Rate  Gyro 


Drawing  Numbers:  10422022 


vendors  Honeywell 


Saturn  I Vehicle 


Locations  Instrument  Unit 


Estimated  Design  Life;  1,000  hr. 


Failure  Bette;  2,057  x lCT^/hr . MTBF  (in  hours ):  486.1 


Number  of  Components 

this  Data  Represents:  15 


Total  Hours  of  Operation:  972 .1 


Number  of 

Failures  Reported:  2 


Vehicle  Equipments  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

10  g for  18  minutes  (3  minutes  each  for 
Acceleration:  3 mutually  perpendicular  axes) 

Altitude:  (5oO ,000  ft . for  2 minutes 


Radio  Interference: 

salt  spray:  5$  salt  solution  for  50  hr. 

100  g for  11  milliseconds,  1/2  sine  shock  pulse 
Shock:  3 times  in  each  direction  of  3 Orthogonal  Axes. 

High  Temoerature:  l60°P  for  48  hr. 

Lon  Temperature:  2 °F 

Relative  Humidity 

Ambient  Room  Temperature:  60  °F  to  95°P>  90ffi  Q**  leas 

Thermal  Shock:  160 °P  and  2 °F  for  6 hr.  each 


Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity:  95$  at  l60 °F  for  1.5  hr. 

Random  Noise: 

Sine  Wave  Method: 

10-40  cps  at  0.20  inch  D.A.  40-2,000  at  17  g 
Vibration:  peak 

10  to  2,000  to  10  cps  for  15  min.  1 full  sweej 


eroen 


Nomencl ature: 


FREQUENCY 

OF 

OCCURRENCE 


1 


Control  Rate  Gyro 


FAILURE 

INDICATIONS 


Impedance : 


FREQUENCY 

OF 

OCCURRENCE 


Low 


High 
Output : 
Distorted 


Errof.L- 


Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock:  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 


1 


FAILURE 

INDICATIONS 


Pressu  re : 


H 1 gh 
Low 
None 
Input : 

Inoperative 
Fuses : 

Blows /Blown 
Blowers: 

In  op  era  t.  5 ve 
Intermittent 
Mechanical : 


Pins  Shorted 


Ind i cators/ 
Dia  Is  Are  In 
Error 

Ind i cators/ 
Dials  Are  In- 
ooeratl ve 


La mo s : 


Will  Not  Li  'ht 


Stay  On 
Miscellaneous : 


Reported  as 
Burned  Parts 


Other: 


Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-2  through  SA-10  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS : flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Minneap Oli S -Honeywe  11 

Report  No.  M-H-EPA  20820,  Dec.  28,  1962  . 
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Component; 


The  Control  Rate  Gyro  senses  the  rate  of  angular  move- 
ment in  the  vehicle's  pitch,  yaw,  and  roll  planes.  Gives 
rate  stabilization  to  vehicle  control  systems. 

Power  Rating:  15  watts 

Weight:  10. 5 lb. 

Dimensions:  7 x 7 x 3.5  in. 

Three  failures  were  reported  on  Unsatisfactory  Condition 
Reports  and  1 failure  was  reported  on  an  Inspection  Report. 

Note:  The  numbers  50M3H25  and  50C31125  represent  the 

same  part;  the  "M"  represents  a Marshall  part  Num- 
ber, and  the  "C"  represents  a Chrysler  part  Num- 
ber. 


1.7.3 
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December  1965 ( Revision) 


SUMMARY  SHEET 


■ ' ' 

Nomenclature:  Control  Accelerometer 

^ ■■ 

Drawing  Numbers:  50M31126, 

Vendor:  Statham  Instrument  Co. 

50M31127 

: V;- 

••• 

y-\ 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated '.Design  Life: 

■ „ . ... 

Failure  Rate:  1851  x 10”^/hr. 

MTBF  (in  hours):  540. 1 

Total  Number  of  Components 

Total  Hours  of  Operation: 

this  Data  Represents  6 

748.0 

!!'•  -v-:.;  • . . 

Total  Number  of 

Vehicle  Equipment:  x 

- 

Failures  Reported  0 

Ground  Equipment: 

S'-"-: 

If  r ■ : ; 

tel  - -v 

ga"|r 

s-v 

li. 

1 &*■/:;'  •.  - 

t-Q 

December  1965 

1.7.4 
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Nomenclature : Control  Accele r ome ter 


FAILURE 

INDICATIONS 

Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Pressure : 


Output : 


Distorted 
Erratic 
Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


In  Error 

Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency ] 


• Osc Illat ion/Fluc tuat ion 
Out  of  Specs 
Out  of  Synchronization 
Over  Modulation 
Overspeed 
Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 


Input : 


Inoperative 


Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Tirae/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-8  through  SA-10  vehicles  (less  flight 

data ) 


1 .7  .4 
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DATA  SHEET 

Nomenclature:  Control  Accelerometer  - Yaw 

Drawing  Numbers:  50M3H2T 

vendor:  Statham  instrument  Co. 

Saturn  I Vehicle 

Location:  instrument  Unit 

— . - r 

Estimated  Design  Life: 

Failure  Rate:  4,666  * 10'6/hr . 

MTBF  (in  hours):  2l4*3 

Number  of  Components 

this  Data  Rspresents:  3 

Total  Hours  of  Operation:  296*8 

Number  of 

. Failures  Reported:  0 

1 — 

Vehicle  Equipments  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration:  10  g - 3 perpendicular  planes 

Altitude:  i x xq-5  ^ Qf  Hg  for  30  min. 

Radio  Interference:  Reference;  MIL-I-6l8l  D 

Salt  Spray:  5#  Solution  for  48  hr. 

shock:  1/2  sine  at  50  £ f°r  4 milliseconds 

High  Temperature : 71  °C 

Low  Temperature:  — 29 °C 

Ambient  Room  Temperature: 

Thermal  shock:  71°C  for  2 hr.;  in  2 min,  down  to  -29°C  for 

2 hr. 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity:  27  to  71°C  humidity  increased  to  95$  lH  °.4  ^rt 

maintained  for  1.2  hr.  decreased  to  25"C  in  3.2  hrr_ 

Random  Noise: 

Sine  Wave  Method: 

vibration:  See  page  7 


December  19^5 
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Nomenclature:  Control  Accelerometer  - Yaw 

FREQUENCY 

FREQUENCY 

OF  FAILURE 

of  failure 

OCCURRENCE  INDICATIONS 

occurrence  indications 

Impedance: 

Pressure : 

Low 

i 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

Inoperative 

Excessive  Null 

Fuses : 

Ex  ssive  Roll 

Blows /Blown 

Unwanted  Signal 

B1 owers : 

H i gh 

Inoperat i ve 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind i cators / 

Low  Sensitivity 

Dials  Are  In 
Error 

low  Speed 

Indicators • 
Dials  Are  In- 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

one rat i ve 
Lamns : 

Will  Not  Li  rht 
Stay  On 

Miscell aneous : 

Reported  as 
Burned  Farts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA  REPRESENTS:  SA-8  thrOUgh  SA-10  VGhideS  (leSS 

flicht  data.) 



component  qualification  report  number,  date  and  source:  Wyle  Laboratories 

Report  No.  E-5013-H-1,  5-14-64 

1 — 

— i 

1 .7  .4 

Page  4 of  8 


* ?A  - , 


DATA 

SHEET 

Nomenclature:  Control  Accelerometer  - Pitch 

Drawing  Numbers:  J50M3H26 

vendor:  Statham  Instrument  Co, 

Saturn  I Vehicle 

Location:  instrument  Unit 

Estimated  Design  Life; 

Failure  Rate:  3,069  x I0'6/hr. 

MTBF  (in  hours  ):  325  .8 

Number  of  Components 

this  Data  Represents:  3 

Total  Hours  of  Operation  s 451.2 

Number  of 

| Failures  Reported:  0 

L 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  Same  aS  Page  3,  1.7.4 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temnerature; 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock; 

Shock  Impact  (Flat  Drop): 

Leakage  Rate; 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 


Vibration: 


Nomenclature: 


Control  Accelerometer  - Pitch 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 
Low 
High 
Output : 
Distorted 
Eri'f:  i 


FAILURE 

INDICATIONS 

Pressure: 

High 
Low 
None 
Input : 

Inoperative 


Excessive  Null 
Excessive  Roll 
Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Fuses : 

E lows/B.1  own 
Blowers : 

Inoperative 

Intermittent 


Mechanical : 

Pins  Shorted 

Ind 1 cators / 
Dials  Are  In 
Error 

Ind i cators / 
Dials  Are  In- 
operative 


Lamps : 


Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Will  Not  Light 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS:  SA-10  Vehicles  (leSS 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


Additional  Information  concerning  the  50M31127  component: 

This  component  measures  acceleration  from  minus  1 g to 
plus  1 g. 

NOTE: 

Page  3 

Vibration: 

Y and  Z axes  20-2000-CPS-4-sec . 21-G  RMS-O. 23-G2/CPS 

Y and  Z axes  20-2000-CPS-8-sec . 12-G  RMS-O. 077-G2/CPS 

X axis  100-2000- CPS-4-see.  21-GKMS  0.23  G2/CPS 
X axis  100-2000-CPS-l80-sec . 12-GRMS  0.077  G2/CPS 


1.7  A 
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SUMMARY  SHEET 

Nomenclature:  XO-4  FM/FM/PAM  Transmitter 

Drawing  Numbers:  1 

Vendor:  Vector,  Motorola 

Saturn  I Vehicle 

Location:  instrument  Unit 

Estimated  Design  Life:  1,000  hr. 

Failure  Rate:  6,902  x 10  ^/hr . 

MTBF  (in  hours):  144.8 

Total  Number  of  Components 

Total  Hours  of  Operation: 

this  Data  Represents  36 

2,173.5* 

Total  Number  of 

Vehicle  Equipment : X 

Failures  Reported  15 

Ground  Equipment: 

1 50M10029,  50M10O32,  50M10192, 
50M10031,  50M10030,  50M10033, 
50M10189,  8968402,  8968404, 
8968406,  8968403,  8968405, 
8968407 

* Minimum  operating  time.  Serial 
No.  PO88O  not  in  Time  Logs. 

December  1965  (Revision) 
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Nomenclature : 

XO-4  FM/FM/PAM  Transmitter 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

2 

Erratic 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

l 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High 

l 

Inoperative 

2 

In  Error 

Intermittent 

1 

Intermittent 

Mechanical : 

1 

Loss  of  Some  Voltages 

Pins  Shorted 

“1 

Low 

Indicators/ 

1 

Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operat ive 

No  Lock  On  (Frequency) 

Lamps : 

Noisy 

Will  Not  Light 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous : 

5 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

l 

Reported  as 
Burned  Parts 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

. — — 

CALENDAR  TIME  DATA  REPRESENTS:  SA-1  through  SA-5  Vehicles 

(less  flight  data) 

1.8.1 
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DATA  SHEET 


Nomenclature:  Telemetry  XO-4  FM/FM/PAM  Transmitter 

Drawing  Numbers:  89684 02 , 

8968404,  8968406,  8968403, 
8968405,  8968407** 

Saturn  I Vehicle 

Vendor:  Vector  Mf  g . Co  . 

Location:  instrument  Unit 

Estimated  Design  tife:  1,000  hr.  minimum 

Failure  Rate:  5,226  x 10~6/hr. 

MTBF  (in  hours):  191#3 

Number  of  Components 

this  Data  Rapresents:  l4 

Total  Hours  of  Operation:  57 ^ -2* 

Number  of 

Vehicle  Equipment:  X 

1 Failures  Reported:  3 

1 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  Jfo  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


December  1965 

* Minimum  operating  time.  Sec  No.  P0880  not  in  1.8.1 

Time  Logs.  Page .3  of  7 

**  Drawing  number  differences  are  only  to  identify 
the  TM  links 


DATA  SHEET 


Nomenclatures  XO-4  PM/PM/PAM  Transmitter 


Drawing  Numbers;  50M10029* 

50M10032 , 50M10192,  50M1OQ31, 
50M1Q030, 50M10033 , 50M1G189* 


Saturn  I Vehicle 


vendor:  Vector,  Motorola 


Location:  instrument'  Unit 


Estimated  Design  Life:  1,000  hr 


Failure  Rate:  7,009  x lO^/hr. 

Number  of  Components 

this  Data  Represents : 22 

Number  of 

Failures  Reported;  1 P 


MTBF  (in  hours);  2.42  6 

Total  Hours  of  Operation:  1,712  *4 


Vehicle  Equipment:  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  NO  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 


Salt  Spray: 

Shock: 

High  Temperature; 

Low  Temperature* 

Ambient  Room  Temperature: 
Thermal  Shock: 

Shock  Impact  (Flat  Drop): 
Leakage  Rate: 

Humidity; 

Random  Noise: 

Sine  Wave  Method: 
Vibration: 


December  1965 

* Drawing  number  differences  are  only  to 
identify  TM  links . 
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Nomenclature:  XO-4  FM/FM/PAM  Transmitter 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 

Low 

High 

Output: 

Distorted 
I.  r r f.t  1 1 «.* 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivi ty 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Pressure: 

H i gh 

Low 

None 

Input : 

Inoperat Lve 

Fuses: 

B1 ows /Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical : 

Pins  Shorted 

Ind i cators/ 
Dials  Are  In 
Error 

Ind icators  / 
Dials  Are  In- 
one  rat  1 ve 

Lamos : 

Will  Not  Li  Th t 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-3  through  SA-5  Vehicles  (less 
CALENDAR  TIME  DATA  REPRESENTS:  flight  data)  PN  50M10189,  50M101Q2 
SA-5  only.  

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  None  Available 


1.8.1 
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DATA  SHEET 


Nomenclature:  XO-4  FM/FM/PAM  Transmitter 

Drawing  Numbers:  5QM10029* 

vendor:  Vector,  Motorola 

50M10032,  50M10192,  50M10031, 

50M10030, 50M10033 , 50M10189* 

*'4*^?SSv  •••' /.  • 

Saturn  I Vehicle 

Location:  instrument  Unit 

V/ ' • 

Estimated  Design  Life:  1, 000  hr 

Failure  Rates  7,009  * 10-6/hr. 

MTBF  (in  hours):  ^4 2 .6 

|Kv . . ; 

Number  of  Components 

Total  Hours  of  Operation:  1,712  .4 

this  Data  Represents:  22 

Number  of 

Vehicle  Equipment:  X 

|r;r  ■ • ' 

Failures  Reported:  X2 

. • , 

Ground  Equipment: 

JC;';- 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

tf-'- 

Acceleration: 

Altitude: 

A 

Radio  Interference: 

Salt  Spray: 

Shock: 

H-  -l 

High  Temperature: 

':'y  . ■ 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

§*;  • 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

§£iy.;r  / ' • - . ' 

V : 

Humidity; 

Random  Noise: 

Sine  Wave  Method: 

£V;  • t' 

Vibration: 

^ ' 

December  19^5 

* Draw  in 


_ _ number  differences  are  only  to 
identify  'EM  links. 
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of  T 


Nomenclature: 

XO-4  FM/FM/PAM  Transmitter 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

2 

h rrat ic 

Inopera ri ve 

Excessive  Null 

Fuses: 

Excessive  Roll 

l 

Blows /Blown 

Unwanted  Signal 

Blowers : 

High 

l 

Inoperat i ve 

2 

In  Error 

Intermittent 

Intermittent 

Mechanical. : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Ind i caters  ' 
Dials  Are  In 
Error 
Indicators 
Dials  Are  In- 
onerati ve 

Lamn  s : 

Noisy 

Will  Not  IJ  "hi. 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

5 

Out  of  Specs 

Out  of  Synchronization 
Over  Modulation 

l 

Reported  as 
Burned  Parts 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

. — _ 

SA-3  through  SA-5  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data)  PN  50M10189 , 50M10192 

SA-h  only. 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  None  Available 
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Additional  information  concerning  the  8968402,  8968404,  8968406, 
8358433,  8358405  ,H395843r  COmp'6nintT 

The  XO-4  Telemetry  Transmitter  transmits  vehicle  instrument 
readings  and  environmental  conditions  to  remote  ground  stations 
by  means  of  SS/SM  and  PAM/EM/FM  operation. 

Power  Rating:  6 amps 

Weight:  29  lb 

Dimensions:  12  x 8.5  x 8.75  in. 

NOTE:  This  component  uses  conventional  vacuum  tubes. 

Eight  failures  were  reported  on  Inspection  Reports  and 
seven  failures  were  reported  on  Unsatisfactory  Condition  Reports. 


December  1965  (Revision)  1.8.1 
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SUMMARY  SHEET 


Nomenclature:  Telemetry  Multiplexer  XO-6  PAM/FM/FM  270  Channel 


Drawing  Numbers:  50M10489, 
50M10380,  5OMIO66O,  50M10662/ 
50M10028,  50M10472,  50M10473  x 


Saturn  I Vehicle 


Vendor:  NASA/MSFC  Astrionics 
Electro  Mechanical  Research 
International  Data  Systems 

Location:  S-l  Stage 


Estimated  Design  Life:  1,000  hr 


Failure  Rate:  10,152  x 10"6/hr.  MTBF  (in  hours):  98.5 


Total  Number  of  Components 
this  Data  Represents  33 

Total  Number  of 

Failures  Reported  51 


1 Additional  drawing  numbers: 
50M10152,  50M10154,  50M1004 

* Minimum  operating  time. 

PN  50M1O473,  Serial  No.  101,  not 
shown  in  Time  Logs. 


Total  Hours  of  Operation: 

5022.4  * 

Vehicle  Equipment:  X 
Ground  Equipment: 


December  1965  (Revision) 
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?iature:  Telemetry  Multiplexer  XO-6  PAM/FM/FM  270  Channel 


FREQITCNCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


1 

Impedance : 
Low 

1 

' High 

7 

Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 

2 

High 

In  Error 

5 

Intermittent 

Loss  of  Some  Voltages 

9 

Low 

1 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 

2 

None 

2 

Oscillati on/F luc  tuat I on 

12 

Out  of  Specs 

2 

Out  of  Synchronization 

% 

Over  Modulation 
Overspeed 
Regulation 
Shorted 

Reverses  Polarity 

1 

Reverses  Direction 

FAILURE 

INDICATIONS 


Pressure : 

High 

Low 

None 

Input : 

Inoperative 

Fuses: 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 

Dials  Are  In 
Error 

Indicators/ 

Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 

Impedance,  None 


DATA  SOURCE!  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents!  SA-3  through  SA-9  Vehicles  (less  flight 

data ) 
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DATA  SHEET 


Nomenclature:  XO-6  PAM/FM/PM  270  Channel 

Drawing  Numbers:  50M10489 

vendor:  NASA/MSFC  Astrionics 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  1^000  hi*. 

Failure  Sate:  4,255  * 10'6/hr. 

MTBF  (in  hours):  235*0 

Number  of  Components 

Total  Hours  of  Operation:  326.0 

this  Data  Represents:  2 

Number  of 

Vehicle  Equipment:  X 

( Failures  Reported:  0 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock; 

High  Temnerature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  19^5 
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Nomenclature:  xO-6  PAM/FM/PM  27O  Channel 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 


Unwanted  Signal 
High 


In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  SensitivI ty 
Low  Speed 

No  Lock.  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 


FAILURE 

INDICATIONS 


Pressure: 

High 

Low 

None 

Input : 

Inoperative 

Fuses: 

Blows/Bl own 

Blowers : 

Inoperative 

Intermittent 

Mechanical : 

Pins  Shorted 

Indi cators/ 
Dials  Are  In 
Error 

Indicators^ 
Dials  Are  In- 
operative 

Lamp  s : 


Will  Not  Li tht 


Stay  On 

Miscellaneous: 


DATA  SOURCE:  MSFC 


Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents :SA- 3 and  SA-4  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  None  Available 
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DATA 

SHEET 

Nomenclature:  XO-6  PAM/FM/PM  270 

Channel 

Drawing  Numbers:  5QMIO38O 
Saturn  I Vehicle 

vendors  Electro  Mechanical 
Research 

Location:  S-I  Stage 

Estimated  Design  Life:  1 ^ 000  hr  . 

V — 1 ■ 1 - 

Fa  ilure  Rate : ^ ^33  * lCT°/hr 

Number  of  Components 

this  Data  Represents:  7 

Number  of 

Failures  Reported:  4 


MTBF  (in  hours):  194  .8 
Total  Hours  of  Operation:  779  *4 

Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  NO  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temnerature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Plat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise : 

Sine  Wave  Method: 

Vibration: 


December  1965  (Revision) 
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Nomenclature 

XO-6  PAM/FM/FM  270  Channel 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF  FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE  INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted  . 

Input : 

1 'T’-l  i c 

1 Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

Hi  Hh 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind icators/ 

Low  Sensitivity 

Dials  Are  In 

Error 

Indicators/ 

Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Dials  Are  In- 
onerati ve 

Lamns : 

Will  Not  Li Tht 

Osc illation/Fluctuation 
Out  of  Specs 

Stay  On 

Miscellaneous: 
Reported  as 

, 3 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 
Overspeed 
Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 

Other: 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

DATA  REPRESENTS:  SA~7  thrOl 

igh  SA-9  Vehicles  (less 
at ) 

flight  dat 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  None  Available 
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.■  DATA 

SHEET 

Nomenclature : X 0 - 6 PAM/ FM/FM  2 7 0 CtlBXXO.  & 1 

Drawing  Numbers  s 5OMIO66O, 

50M10662* 

vendor:  NASA/MSFC  Astrionics 
AVCO 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  1,000  hr. 

Failure  Rate:  8488  1 10"6/hr. 

MTBF  (in  hours);  117*8 

Number  of  Components 

this  Data  Represents;  10 

Total  Hours  of  Operation:  2356  *5 

Number  of 

j F allures  Reported : 20 

i 

Vehicle  Equipment ; X 
Ground  Equipment: 

- 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration : 


No  Data  Available 


*eDrawing  rlumljer differences  only  to  identify 


the  TM  links 
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K- 


Nomenclature: 


XO-6  PAM/FM/FM  270  Channel 


. 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

1 

Low 

High 

1 

High 

Low 

Output: 

None 

Distorted 

Input: 

|:rr*  fic 

1 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

3 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

3 

Intermittent 

Mechani cal : 

Loss  of  Some  Voltages 

Pins  Shorted 

l 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensit ivl ty 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamns : 

1 

Noisy 

Will  Not  Li  ght 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous : 

6 

Out  of  Specs 

Reported  as 

2 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

1 

Impedance, 

Regulation 

None 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents :SA -7  through  SA-9  Vehicles  (less 

flight  data  J v 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  None  Available 
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DATA  SHEET 


Nomenclature:  XO-6  PAM/PM/I’M  270 

Channel 

Drawing  Numbers:  5 0M 10028 

vendors  international  Data 

Systems  Incorporated 

Saturn  I Vehicle 

Location:  S-X  Stage 

Estimated  Design  Life:  1,000  hr  # 

Failure  Rates  24,^50  * 10_6/hr. 

MTBF  ( in  hours  ) ; 4 0 # 9 

Number  of  Components 

this  Data  Represents : 4 

Total  Hours  of  Operation : jj  qQ  * y* 

Number  of 

Failures  Reported:  10 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature; 

Thermal  Shock: 

Shock  Impact  (Plat  Drop): 

Leakage  Rate : 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  1965  (Revision ) ~ „ 7 

* Minimum  operating  time.  Serial  No.  9 
not  shown  in  Time  Logs. 
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Nomenclature:  X0-6  PAM/FM/FM  270  Channel 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

indications 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 


FAILURE 

INDICATIONS 


Pressure: 


Low 


High 


2 

_1 

6 


High 

Output: 

Distorted 

K.' ratio 

Excessive  Null 

Excessive  Roll 

Unwonted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc illation/Fluctuation 


Low 
None 
Input : 

Inoperative 
Fuses : 

Blows /Blown 
Blowers : 

Inoperative 
Intermittent 
Mechanical : 
Pins  Shorted 


Ind i cators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 


Lamns : 


Will  Not  Light 
Stay  On 

Miscellaneous : 


Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA~3  and  SA-4  Vehicles  (less  flight 
data ) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  None  Available 
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DATA  SHEET 


Nomenclature:  XO-6  PAM/FM/FM  270 

Channel 

Drawing  Numbers:  50M10472  > 

50M10473* 

vendor:  NASA/MSFC  Astrionics 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  1,000  111** 

Failure  Rate:  13,966  * 10'6/hr. 

MTBF  (in  hours):  yX  ,6 

Number  of  Components 

this  Data  Represents:  4 

Total  Hours  of  Operation: 

Number  of 

j Failures  Reported;  9 

L 

Vehicle  Equipment:  X 

Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  JJq  Data  Available 


Acceleration: 

' ••  . . ' 

Altitude:  . • 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock; 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration:  * 

December  1965  (Revision)  T « o 

* Drawing  number  difference  only  to  identify  I.0.2 

the  TM  links.  Pa6e  11  of  *7 


Nomenclature:  XQ-6  PAM/FM/FM  2? 0 Channel 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 

Low 


FAILURE 

INDICATIONS 

Pressure: 

High 


1 

2 


1 

DATA  SOURCE: 


High 

Output: 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 
Out  of  Specs 


l 


Low 

None 

Input: 

Inoperative 

Fuses: 

Blows /Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 
Stay  On 

Miscellaneous : 


Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-6  Vehicle  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Nomenclature:  XO— 6 PAM/FM/FM  2 70  Ctl8.nn.el 


Drawing  Numbers : 5QM1D152* 

5QM10154* 


vendor:  NASA/MSFC  Astrionics 


Saturn  I Vehicle 


Location;  S-l  Stage 


Estimated  Design  Life:  1,000  hr. 


Failure  Rate:  11,467  x 10~6/hr.  MTBF  (ln  hours):  87  .2 


Number  of  Components 

this  Data  Represents:  5 


Total  Hours  of  Operation:  436*4 


Number  of 


Failures  Reported;  5 


Vehicle  Equipment:  X 

Ground  Equipment! 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED;  Nq  Data  Available 
Acceleration: 


Radio  Interference: 


Salt  Spray: 


High  Temperature: 


Low  Temperature: 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  (Flat  Drop): 


Leakage  Rate: 


Humidity: 


Random  Noise: 


Sine  Wave  Method: 


Vibration: 


December  1965  (Revision)  1.8.2 

* Drawing  number  difference  only  to  identify  page  13  of  17 
the  TM  Link. 


Nomenclature:  xO-6  PAM/PM/PM  27O  Channel 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY- 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

impedancei 
Low 
. High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal  . 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

1 Low 

Loy  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

2 Oscillation/Fluctuation 

1 Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure: 

High 

Low 

None 

Input: 

1 Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical • 

Pins  Shorted 

Ind i cators/ 
Dials  Are  In 
Error 

Indie ators/ 
Dials  Are  In- 
operative 

Lames: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other; 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA  REPRESENTS:  SA-5  Vehicle  | 

[less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

1.8.2 
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DATA 

SHEET 

Nomenclature:  XO— 6 PAM/FM/FM  270 

Channel 

Drawing  Numbers:  50M100Q4 

vendor:  international  Data 

Systems  Incorporated 

Saturn  I Vehicle 

Location:  g—1  Stage  j 

• ' : • J 

Estimated  Design  Life:  1,000  hr. 

Failure  Rate:  4 2,9l8  * lo"€/hr. 

MTBF  (in  hours):  23*3 

Number  of  Components 

Total  Hours  of  Operation:  70*^ 

this  Data  Represents:  1 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  3 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Availab le 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temnerature : 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

-•  - • :V  ..  • ‘ 

Leakage  Rate: 

Humidity: 

s.' 

Random  Noise:  - 

Sine  Wave  Method: 

Vibration: 

December  1965  (Revision ) 1.8.2 
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Nomenclature: 

XO-6  PAM/FM/FM  270  Channel 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure : 

Lew 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses; 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

1 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

1 

Low 

Ind icators/ 

Low  Sensitivity 

Dials  Are  In 
Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

LamDS : 

Noisy 

Will  Not  Lirrht 

1 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous : 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

data  represents:  SA-2  Vehicle  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

1.8.2 
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Additional  information  concerning  the  50M10489.  50M1CR80.  50M10660, 
50M10662 , 50M10028/~5(MQ472,  50M10473,  S0M10152  t"~50rtl6l54,  50M1664 
component:  7 “ 

The  X0-6  Telemetry  Multiplexer  transmits  vehicle  instrument 
readings  and  environmental  conditions  to  remote  ground  stations 
by  means  of  SS/FM  and  PAM/FM/FM  operation. 

Power  Rating:  1.1  amp  28  volts 

Weight:  22  1/2  lb 

Dimensions:  9.25  x 10  x 14.5  in. 

NOTE:  This  component  is  basically  the  same  as  X0-4  but  uses 

transistors  in  place  of  vacuum  tubes . 

Thirty-five  failures  were  reported  on  Inspection  Reports 
and  sixteen  were  reported  on  Unsatisfactory  Condition  Reports. 

NOTE:  Six  failures  which  are  designated  as  "out  of  spec”  failures 

on  the  data  sheets  for  parts  5OMIO66O  and  5OMIO380  appeared 
to  be  the  result  of  sub-carrier  oscillator  mismating. 
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SUMMARY  SHEET 


Nomenclature:  X0-7  SS/FM  Transmitter 


o^z-oi.r-r,  ~ ^ Brown  Engineering  Co., 

Vendor:  NASA/MSFC  Astrionics, 

5QM10160,  50110162,  5^*41019^,  Dvnatronics.  Inc.. 


50M10673,  50M10680 


Dynat  roni c s , Inc . , 
Ortronix  Inc . 


Saturn  I Vehicle 


Location:  s-I  Stage  and 
Instrument  Unit  Section 


Estimated  Design  Life:  1,000  hr. 


Failure  Rate:  5,980  x 10-6/hr.  MTBF  (in  hours):  167.2 


Total  Number  of  Components 
this  Data  Represents  kj 

Total  Number  of 

Failures  Reported  22 


Total  Hours  of  Operation: 

3,678.8 

Vehicle  Equipment:  X 

Ground  Equipment: 


December  1965  (Revision) 
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Nomenclature:  X0-7  SS/FM  Transmitter 

FREQUENCY 

OF  FAILURE 

CC  'UR HENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Low 
High 
Output : 

Distorted 

1 Erratic 

Excessive  Null 
Excessive  Roll 

1 Unwanted  Signal 

High 
In  Error 

]_  Intermittent 

1 Loss  of  Some  Voltages 

3 L0” 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

1 Noisy 

2 None 
Oscillation/Fluctuation 

12  Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure : 

High 

Low 

None 

Input : 

Inoperative 

Fuses : 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-l  through  SA-10  Vehicles  (less  flight 

data) 

1.8.3 
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DATA  SHEET  _ 

nomenclature:  XO-7  SS/FM  Transmitter 

Drawing  Numbers:  8968457  > 

8968458 

vendor:  Ortronix  Inc . 

Saturn  X Vehicle 

Locations  S-I  Stag6 

Estimated  Design  Ltfej,  1,000  hr. 

Failure  Rate:  8 10  x lCT^/hi\ 

MTBF  (in  hours):  1,234  *3 

Number  of  Components 

this  Data  Represents t 17 

Total  Hours  of  Operatic:  1,234  *3 

Number  of 

| Failures  Reported:  1 

i 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED r NO  Data  AVailaD  e 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

- . . . : 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wove  Method: 

Vibration: 

■ T & O ' • - 
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Nomenclature:  XO-7  SS/FM  Transmitter 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

y.  rrf'tlc 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High  . 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

'.Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 

Ind i cators/ 
Dials  Are  In 
Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lames : 

Noisy 

Will  Not  Light 

None 

Stay  On 

Qscillation/Fluctuation 

Miscellaneous : 

1 

Out  of  Specs 

Out  of  Synchronization 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

. 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-l  through  SA-4  Vehicles 
flight  data) 


(less 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


None  Available 
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Nomenclature: 


XO-7  SS/FM  Transmitter 


DATA 

SHEET 

Nomenclatures  X0~7  SS/FM  Transmitter 

Drawing  Numbers: 

vendor:  Dynat ronic  s 

Ortronix  Inc . 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  1^000  hr# 

Failure  Rates  7,385  * 10*6/hr. 

MTBF  {In  hours):  I35  .4 

Number  of  Components 

this  Data  Represents:  5 

Total  Hours  of  Operation:  6*77  *1 

Number  of 

Failures  Reported:  5 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  1965 

1.8.3 
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Nomenclature:  X0-7  SS/FM  Transmitter 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

Err&! ;o 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

1 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamos : 

Noisy 

Will  Not  Light 

1 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous : 

3 

Out  of  Specs 

Out  of  Synchronization 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulat ion 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Ttme/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-7  Vehicles  (less 
flight  data) 1 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  None  Available 
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DATA  SHEET 

Nomenclature:  XO— *f  SS/!FM  TrajlSSlltter 

Drawing  Numbers:  10673 

Vendors  Not  Available 

Saturn  I Vehicle 

Location:  instrument  Unit 

Estimated  Design  life:  1^000  Hr, 

Failure  Rate;  99009  X 10^/hr. 

MTfcF  (in  hours  ):  10 #1 

Number  of  Components 

Total  Hours  of  Operation:  • 9 

this  Data  Represents:  2 

Number  of 

Vehicle  Equipment : X 

F allure s Reported*  0 

Ground  Equipment: 

ENVIRONMENTAL  QHALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

= - . •.  •>;  : ■ : 

Accelerietitit*" 

Altitude: 

Radio  Bit«i^arfehcei 

Salt  Spray:' 

Shock: 

High  Temperature: 

— turn-  j 

Ambient  Room  Temperature: 

Shock  Impact  (Flat  Drop): 

leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

- «■  ■ • . • ••  y ----- -■  - • ; 
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Nomenclature:  X0-7  SS/PM  Transmitter 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Lrra t i c 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind icators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamo  s : 

Noisy 

Will  Not  Light 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

DATA  REPRESENTS:  SA-8  and 

data  ) 

SA-10  Vehicles 

(less  flight 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

1.8.3 
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DATA  SHEET 


Nomenclature:  XO-7  SS/lM  Transmitter 


Drawing  Numbers : 5CM-L0680 


vendor:  Dynatronics  Inc., 

Brown  Engineering  Co, 


Saturn  I Vehicle 


Location:  Instrument  Unit 


Estimated  Design  Life:  1,000  hr  . 


Failure  Rate:  51,282  * Kf^/hr.  HTBF  (in  hours):  19#5 


Number  of  Components 

this  Data  Represents:  3 


fotal  Hours  of  Operation:  TT  • 9 


Number  of 

Failures  Reported:  4 


Vehicle  Equipment:  X 

Ground  Equipment: 


environmental  qualification  TESTS  jfo  Data  Available 


Acceleration: 


Radio  Interference; 


Salt  Spray; 


High  Temperature; 


Low  Temperature; 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  {Flat  Drop): 


Leakage  Hate; 


Humidity: 


Random  Noise; 


Sine  Wave  Method: 


Vibration : 


I.&.3 
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December  1965 


Nomenclature: 


XO-7  SS/FM  Transmitter 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


1 


Impedance: 

Low 
High 
Output : 

Distorted 
t> rat  Iu 

Excessive.  Null 
Excessive  Roll 
Unwonted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Pressure : 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical : 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
ooerati ve 

Lamos : 

Will  Not  Li.Tht 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  and  SA-10  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  ' 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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The  XO-7  Transmitter  transmits  vehicle  instrument  readings 
and  environmental  conditions  to  remote  ground  stations  by  means 


of  SS/FM  and  PAM/FM/FM  operation, 
Power  Rating:  1.5  amp 


Weights 


22  lb 


Dimensions*  11.80  x 11.55  x 8.5  in. 


Fifteen  failures  were  reported  on  Inspection  Reports  and 
seven  were  reported  on  Unsatisfactory  Condition  Reports. 


; rtfe  j • 

! I slA 


V'Z*. 


\ i W . . , ' i 


Si ) 

fe  VJf 


J k M 

tXX  \ 


^•1 


tocftnonwiv 


December  1965  (Revision) 


I.8-B 

Page  13  of  13 


DATA  SHEET 


Nomenclatures  Telemetry  X0-10  Transmitter  PAM/FM  30  Channel. 


vendor:  NASA/taSFC  Astrionics 


Drawing  Numbers:  5QM1015$ij 

5CM10158* 


Saturn  I Vehicle 


Locations  Instrument  Unit 


Estimated  Design  Life:  1,000  hr. 

Failure  Rate:  20,l6l  x 10*6/hr.  WBP  (In  hours):  49.6 


Number  of  Components 

this  Data  Represents:  6 

Number  of 

Failures  Reported: 


Total  Hours  of  Operation:  9^3*0 


Vehicle  Equipment:  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFOfcffiB:  JJq  Data  Available 

Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray: 


High  Temperature: 


Low  Temperature: 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  (Flat  Drop): 


Leakage  Rate: 


Humidity: 


Random  Noise: 


Sine  Wave  Method: 


Vibrations 


December  1965  (Revision)  . , . 

* Drawing  number  difference  is  only  to 
identify  TM  links . . 


Nomenclature:  Telemetry  X0*-10  Transmitter  PAM/FM  30  Channel 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

, OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

i 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Errn1 !c 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

2 

Unwanted  Signal 

Blowers: 

High- 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Li-Tht 

2 

t r 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

„1M  SA-5  through  SA-7  Vehicles  (less 

“T*  KraE,Emsl  flight  data ) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Page  2 of  3 


! 


Additional  information  concerning  the  5QM10156,  50M10158  components 

The  Telemetry  XO-IO  Transmitter  transmits  vehicle  instrument 
readings  and  environmental  conditions  to  remote  ground  stations  by 
means  of  SS/F&  and  PA M/FM/FM  operation. 

Power  Rating;  1.5  amp 

Weight ; 23  It 

Dimensions;  9.5  x 10  x 9-5  in. 

Nine  of  the  failures  were  reported  on  Inspection  Reports. 

Ten  failures  were  reported  on  Unsatisfactory  Condition  Reports. 
Pour  of  the  fifteen  ’’out  of  specs”  category  were  the  result  of 
the  zero  level  pedestal  being  too  high.  Three  were  concerned 
with  sub-carrier  oscillating  frequency;  two  were  too  high,  one 
was  too  low. 
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DATA 

SHEET 

nomenclatures  Telemetry  XO-11  Transmitter  FM/FM/FM 

Drawing  Numbers:  5CM10471, 

50M1047*** 

vendor:  NASA/MSFC  Astrionics 

Saturn  I Vehicle 

Location:  instrument  Unit 

Estimated  Design  Life:  1,000  for. 

Failure  Rate:  3,028  * lCT^/kr. 

MTBF  (in  hours):  330.2 

Number  of  Components 

this  Data  Represents:  5 

Total  Hours  of  Operation:  66 0,4 

Number  of 

Failures  Reported:  2 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  NO  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Boom  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat -IbNilgJs; 

Leakage  Bate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method:  . 

Vibration: 

December  19^5  (Re V IS 

* The  different 
between  links 
F 6 link. 


’numbers  ars  to  d if f ei!*an1iia,ba 
: ilTl  is  P5  link;  W is 
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Nomenclature: 


FREQUENCY 

OF 

OCCURRENCE 


Telemetry  XO-ll  Transmitter  FM/FM/FM 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 


FAILURE 

INDICATIONS 


Pressure: 


Low 


H i gh 


I 


2 


DATA  SOURCE: 


High 
Output : 

Distorted 

F r rn\ i o 

Fxressive  Null 

Excessive  Roll 

Unwanted  Signal 

H 3 gh 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 
Out  of  Specs 


Low 

None 

Input: 

Inoperative 
Fuses : 

Blows/Blown 

Blowers: 

Inoperative 
Intermittent 
Mechanical : 
Pins  Shorted 


Indi cators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
one  rati ve 

Lames: 

Will  Not  Li  Tht. 


Stay  On 

Miscellaneous: 


Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


i 


SA-6  through  SA-7  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  f light  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  None  Available 
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Additional  information  concerning  the  50M10471.  50M10474 
component;  “ 

The  XO-11  telemetry  transmitter  transmits  vehicle  instrument 
readings  and  environmental  conditions  to  remote  ground  stations 
by  means  of  SS/fM  and  PAM/FM/M  operation . 

Power  Rating;  1.5  amp 

Weight;  16.5  lb 

Dimensions;  10. 5 x 7.75  x 5 in. 

Both  failures  were  reported  on  Unsatisfactory  Condition 
Reports . 

1.  The  52.5  KC  subcarrier  oscillator  had  pre-emphasis 
15#  high. 

2.  The  2.3  KC  subcarrier,  or  the  52.5  KC  main  subcarrier, 
was  8#  low  in  frequency  at  the  low  frequency  band  edge. 
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DATA 

SHEET 

Nomenclature:  Telemetry  UHF  Transmitter 

Drawing  Numbers:  .104206 14 

Vendor:  Microdot , InC  . 

Saturn  I Vehicle 

Location: 

Estimated  Design  Life:  1^000  hr. 

Failure  Rate:  72^464*  10~b/hr. 

Number  of  Components 

this  Data  Represents:  3 

Number  of 

Failures  Reported:  6 


MTBF  (in  hours):  13  . 8 

Total  Hours  of  Operation:  82 . 9 


Vehicle  Equipment:  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  NO  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Stock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise : 

Sine  Wave  Method: 

Vibration: 
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lB “ 

Page  1 of  3 


Nomenclature:  Telemetry  UHF  Transmitter 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


2 


Impedance: 

Low 

High 

Output: 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  Of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Plows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


and  SA-4  vehicles  (less  flight 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.8.6 
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Ilie  UHF  telemetry  transmitter  transmits  vehicle  instrument 
readings  and  environmental  conditions  to  remote  ground  stations 
by  means  of  SS/FM  and  PAM/FM/FM  operation. 

Four  of  the  failures  were  reported  on  Inspection  Reports. 
Two  failures  were  reported  on  Unsatisfactory  Condition  Reports. 

The  noisy  category  complaint  was  "Becomes  noisy  after 
extended  run  time  beyond  ten  minutes". 

Erratic  category  "Very  erratic  output  after  20  minutes 
run  time". 
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DATA  SHEET 

Nomenclature:  pcm  270  Telemetry  Transmitter 

Drawing  Numbers:  10420613 

vendor:  Dynatronics,  Inc. 

Saturn  I Vehicle 

Location: 

Estimated  Design  Life:  lf000  hr* 

Failure  Rate:  5,395  * 10'6/far. 

MTBF  (In  hours):  I85.3 

Number  of  Components 

this  Data  Represents:  ^ 

Total  Hours  of  Operation:  556.5 

Number  of 

Failures  Reported:  3 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  ]jf0  Data  Available 


Acceleration: 

Altitude: 

Radio  Interference^ 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature; 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method! 

Vibration: 

1.8.7 
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December  1965 


Nomenclature: 

PCM  270  Telemetry  Transmitter 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

l 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

2 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  aa 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

data  represents:  SA-4  vehicle  (less 

flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

1.8.7 
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Additional  information  concerning  the  104206 13  component: 

The  PCM  270  telemetry  transmitter  transmits  vehicle 

...  ■ ...  it  : ..  -.  . -V...  ‘ • - ■•••' 

instrument  readings  and  environmental  conditions  to  remote 
ground  stations  by  means  of  SS/FM  and  PAM/FM/FM  operation. 

Two  failures  were  reported  on  Unsatisfactory  Condition 
Reports  and  one  was  reported  on  an  Inspection  Report. 

One  "in  error"  category  failure  was  later  found  to  he  a 
mismatch  of  transistors  in  Beta  parameters.  Replacement  with 
matched  pairs  corrected  the  discrepancy. 
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SUMMARY  SHEET 


Nomenclature:  Transmitter,  RF  Assembly  F-l 

Drawing  Numbers:  50M10487,  Vendor:  United 

50M10488  Electrodynamics 

Saturn  I Vehicle  Location:  Instrument  Unit 

Estimated  Design  Life:  1,000  hr. 

Failure  Rate:  92,592  x 10"6/hr.  MTBF  (in  hours):  10.8 

Total  Number  of  Components  Total  Hours  of  Operation:  43.2 

this  Data  Represents  5 

Total  Number  of  j|  Vehicle  Equipment:  X 

Failures  Reported  if|  Ground  Equipment  : 


:.8.8 
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Nomenclature : 

Transmitter,  RF  Assembly  P-1 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance : 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

Erratic 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

1 

2 
1 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and 

Unsatisfactory  Condition  Reports 

calendar  time  data  represents;  SA-8  through  SA-10  vehicles  (less  flight 

data) 
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DATA 


Nomenclature!  Transmitter,  RP  Assembly  P-1 

Drawing  Numbers : 50M10487 

vendors  United 

Electrodynamics 

Saturn  I Vehicle 

Location:  instrument  Unit 

Estimated  Design  IdXe: 

s 1,000  hr. 

Failure  Rate:  76,335  x 10'6/hr. 

Number  of  Components 

this  Data  Represents  : 2 

Number  of 

Failures  Reported ; 0 


MTBF  (In  hours  );  13  „ 1 

Tdtal  Hours  of  Operation:  X8  • 1 


Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  | Data  Available 

Acceleration:  . 

Altitude: 

Radio  Interference: 

Salt  Sprayt 
Shock: 

High  Temoerature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rater 
Humidity: 

Random  Noise: 

Sine  Nave  Method: 

Vibration; 


1.6.8 
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December  19^5 


clature:  Transmitter,  RF  Assembly  P-1 


FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 


Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc illation/Fluctuatlon 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


FAILURE 

INDICATIONS 


Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Li*ht 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


DATA  SOURCE:  MSEC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  and  SA-10  vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.8.8 
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DATA  SHEET 

Nomenclature:  Transmitter,  RP  Assembly  P-1 

Drawing  Numbers:  50M10-488 

Vendor:  United 

Electrodynamics 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  1^000  hr. 

Failure  Bate:  158,730*  10"6Ar. 

MTBF  (In  hours  ):  6 . 3 

Number  of  Components 

this  Data  Represents:  3 

Total  Hours  of  Operation:  25.1 

Number  of 

1 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  jfQ  J)ata  Available 
Accelerate t%m*- 


Altitude: 

Radio  Interference: 

Salt  Sprays 

Shock: 

High  Temperature: 

x 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  ^hock: 

®iock  Impact  (Flat  Drop): 

Leakage.  Rate : 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 

Vibration: 

December  19^5  1*8*8 
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Nomenclature: 

Transmitter,  RF  Assembly  P-1 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Uh wan  ted  S.ignal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

LamDS : 

Noisy 

Will  Not  Light 

1 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

2 

Out  of  Specs 

Reported  as 

1 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-8  through 

SA-10 

vehicles  (less 

CALENDAR  TIME 

DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Page  6 of  7 


SUMMARY  SHEET 

Nomenclature:  Transmitter,  Model  B RP  Assembly  E5 

Drawing  Numbers:  5OMIO671, 
5OMIO678 

Vendor:  NASA/MSFC  Astrionics 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  1,000  hr. 

Failure  Rate : 27 , 027  x 10“6/hr . 

MTBF  (in  hours):  37.0 

Total  Number  of  Components 

Total  Hours  of  Operation: 

this  Data  Represents  6 

111.2 

Total  Number  of 

Vehicle  Equipment  : X 

Failures  Reported  3 

Ground  Equipment: 

1.8.9 
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December  1965 


Nomenclature : 

Transmitter,  Model  B RF 

Assembly  E5 

FREQUENCY 

0T-' 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance : 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

Erratic 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

l 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

2 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and 

Unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA  REPRESENTS:  SA-8  through 

data) 

SA-10  vehicles  (less  flight 

1.8.9 
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DATA  SHEET 

Nomenclature:  Transmitter,  Model  B RF  Assembly  E5 

Drawing  Numbers;  50M10671 

vendor:  NASA/MSFC  Astrlonics 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  1^000  hr* 

Failure  Rate:  58,^79  * 10“6/hr. 

MTBF  (In  hours):  17.1 

Number  of  Components 

this  Data  Represents;  3 

Total  Hours  of  Operation:  17  *1 

Number  of 

1 

Vehicle  Equipment;  X 
Ground  Equipment; 

ENVIRONMENTAL  QUALIFICATION  TESTS  PEBTOWED:  JJO  Data  Available 

Acceleration; 

Altitude: 

Radio  Interference; 

Salt  Spray: 

Shock; 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature; 

Thermal  Shock; 

Shock  Impact  (Plat  Drop); 

Leakage  Rate:  • 

Humidity:  -• 

Random  Noise: 

Sine  Wave  Method; 

Vibration: 

1.8.9 
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December  19&5 


Nomenclature 

Transmitter,  Model 

B RF  Assembly  E5 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

! 

i 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High  ' 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

1 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lames : 

Will  Not  Light 

l 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

1 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs , Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

SA-8  and  SA-10  vehicles 

DATA  REPRESENTS:  flight  data) 

(less 

• 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

1.8.9 
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DATA 


nomenclature]  Transmitter,  Model  B RF  Assembly  F5 


Drawing  numbers  s 5OMIO678 


vendor:  NASA/MS FC  Astr ionics 


Saturn  I Vehicle 


Locations  Instrument  Unit 


Estimated  Design  Life:  1 ^ 000  hr  . 


Failure  Rate:  > 21,231  x 10~°/hr.  I BOOT  (ln  hours):  47.1 


Number  of  Components 

this  Data  Represents:  3 


Total  Hours  of  Operation:  9^  ♦ 1 


Number  of 

Failures  Reported:  2 


Vehicle  Equipment:  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  J|0  Data  Available 
Acceleration: 


Altitude: 


Radio  Interference : 


Salt  Spray: 


High  Temnerature : 


Low  Temperature: 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  (Flat  Drop): 


Leakage  Rate: 


Humidity: 


Random  Noise: 


Sine  Wave  Method: 


Vibration: 


Nomenclature: 

Telemetry,  Model  A 

RE 

1 Assembly  F6 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 

1 Noisy 

None 

Oscillation/Fluctuation 
1 Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  through  SA-10  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows /Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


COMPONENT  QUALIFICATION  REPORT 


, DATE  AND  SOURCE: 
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SUMMARY  SHEET 

Nomenclature:  Telemetry,  Model  A RP  Assembly  F6 

Drawing  Numbers:  50M10679.  Vendor:  NASA/MSFC  Astrionics 

50M10672 

Saturn  I Vehicle  Location:  Instrument  Unit 

Estimated  Design  Life:  1,000  hr. 

Failure  Rate:  7,473  x 10”6/hr.  MTBF  (in  hours):  133.8 

Total  Number  of  Components  Total  Hours  of  Operation: 

this  Data  Represents  8 535.0 

Total  Number  of  Vehicle  Equipment:  X 

Failures  Reported  4 Ground  Equipment: 


December  1965 


1.8.10 
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Nomenclature : 

Telemetry,  Model  A RP  Assembly  F6 

FREQUENCY 

OF 

OCCURRENCE 

failure 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input : 

1 

Erratic 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

l 

Noisy 

Will  Not  Light 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous : 

i 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other:  1 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

10$  roll-off  on  the 
trailing  edge  of  the 
master  pulse 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Uhsat is factory  Condition  Reports 

calendar  time  data  represents:  SA-8  through  SA-10  vehicles  (less  flight 

data) 

I.8.X0 
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DATA  SHEET 

Nomenclatures  Telemetry,  Model  A 

RF  Assembly  F6 

Drawing  Nuaberai  5OMIO672 

vendor:  NASA/MSFC  Astrionics 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  1^000  hr* 

Failure  Rate:  82,987  * 10~6Ar. 

MTBF  (in  hours):  12.05 

Number  of  Components 

Total  Hours  of  Operation:  24*1 

this  Data  Represents:  4 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  2 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

Acceleration; 

Altitude: 

Radio  Interference: 

Salt  Spray; 

Shock; 

High  Temnerature ; 

Low  Temperature; 

Ambient  Room  Temperature; 

Thermal  Shock; 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  1965  I 8 10 
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Mature:  Telemetry,  Model  A RP  Assembly 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Pressure: 


Output: 

Distorted  . 
Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


In  Error 

Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Inoperative 


Blows/Blown 


Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 


Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other:  1 

10#  roll-off  on 
the  trailing 
edge  of  the 
master  pulse 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  and  SA-10  vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.8.10 
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DATA  8B88T 

nomenclature:  Telemetry,  Model  A 

RF  Assembly  F6 

Drawing  Numbers:  5QM10679 

venter:  NASA/MSFC  Astr ionics 

Saturn  I Vehlc.l«  * \ 

Location:  Instrument  Unit 

Estimated  Desl*n  Uf*j  1,000  hr. 

Failure  Rate:  3,913  * 10-6/hr. 

MTBF  (in  hours  ):  255*5 

Number  of  Coo5>cnevit* 

Total  Hours  of  Operation:  51^*9 

this  Data  Represents:  <4 

Number  of 

Vehicle  Equipment:  X 

Failures  Report*#:  g 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PBRFOfllffiD: 

No  Data  Available 

Acceleration? 

Altitude: 

Radio  Interference: 

Salt  Spray; 

Shock; 

High  Temperature: 

Low  Temperature:. 

Ambient  Room  Twifsiatoiy: 

Thermal  Shock:. 

Shock  Impact  (Fla£  Drop}; 

Leakage  Rate:, 

Humidity: 

Random  Ndiset 

Sine  Wave  Method: . 

Vibrations 

December  1965  1,8*10 
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Nomenclatures  Telemetry,  Model  A RF  Assembly  F6 


FREQUENCY 

- ....  ••••*•"•  ■ : 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output ; 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

v In  Error 

Intermittent 

Intermittent 

; • 1 : . ■ • • r‘- 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamps: 

1 

Noisy 

None 

Will  Not  Light 
Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

1 

Out  of  Specs 

Out  of  Synchronization 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-8  through  SA-10 

vehicles  (less 

CALENDAR  TIME 

DATA  REPRESENTS)  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AMS  SOURCE) 

1.8,10 

Page  6 of  7 


Three  failures  were  reported  on  Unsatisfactory  Condition 
Reports  and  one  on  an  Inspection  Report. 


Telemeter  Assembly  P6 
50M10679 


RF  Assembly  P6 
50M10672 


SUMMARY  SHEET 


Nomenc  lature : tv-  Camera  Control 

Drawing  Numbers : 50M10254 
50M10429,  50M10455  ' 

Vendor:  Lear  Siegler 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  500  hr. 

Failure  Rate:  1 ,177  x lCf^/hr . 

MTBF  (in  hours):  849.0 

Total  Number  of  Components 
this  Data  Represents  9 

Total  Hours  of  Operation: 

1,174.4 

Total  Number  of 

Failures  Reported  0 

Vehicle  Equipment : X 
Ground  Equipment  : 

December  1965 


1,9.1 
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Nomenclature:  TV  CSLUierSt  Control 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure: 

High 

Low 

None 

Input ; 

Inoperative 

Fuses: 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operat ive 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Uneat is factory  Condition  Reports 

calendar  time  data  represents:  sA-5  through  SA-7  vehicles  (less  flight 

data) 

1.9.1 
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DATA  SHEET 

Nomenclatures  TV  Came  ra  C on trol 

Drawing  Numbers:  50M1G254 

vender:  Lear  Siegler 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  $OQ  hi*. 

Failure  Rate:  12,500  * 10‘6/hr. 

M3BF  (in  hours):  80.0 

Number  of  Components 

this  Data  Represents:  H- 

Total  Hours  of  Operation:  HI  # J 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment : X 
Ground  Equipment: 

EWVT RONMEHTAL  QUALIFICATIOH  TESTS  PERFORMED: 


Acceleration:  5 to  20  g 

Altitude:  250.000  ft 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temnerature:  80°C 

Low  Temperature:  -20 °C 

Ambient  Room  Temperature: 

Thermal  Shock: 

aiock  Impact  (Plat  Drop): 

Leakage  Rate: 

Humidity: 

RaiidoB,  Boise:  to  20  g 

Sine  Vave  Method:  Q to  2.000  CgS 

Vibration: 

i 

1.9.1 
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December  19^5 


Nomenclature: 

TV  Camera  Control 

FREQUENCY 

-v  • 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 


Impedance:  Pressure: 

Low  High 

Low 

0utPut:  None 

Distorted  , ■ Input: 

Erratic  Inoperative 

Excessive  Null  Fuses: 

Excessive  Roll  Blows/Blown 

Unwanted  Signal  Blowers : 

Inoperative 

In  Error  Intermittent 

Intermittent  Mechanical: 

Loss  of  Some  Voltages  Pins  shorted 

Eow  Indicators/ 

T - ..  . ..  Dials  Are  In 

Low  Sensitivity  Error 

T _ Indicators/ 

Low  Speed  Dials  Are  In_ 

„ T , A \ operative 

No  Lock  On  (Frequency) 

„ . Lamps: 

Noisy 

„ Will  Not  Light 

None 

Osclllatlon/Fluctuation  On 

* . . „ Miscellaneous: 

Out  of  Specs 

„ . _ _ . , Reported  as 

Out  of  Synchronization  Burned  Parts 

Over  Modulation  Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  vehicle  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSPC  temperature  , 

vibralion^ind^ altitude  laboratory  notebooks  (no  title  or 
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FAILURE 

INDICATIONS 


***'••• 


Nomenclature:  TV  Camera  Control 


Drawing  Numbers:  50M104-29 


Saturn  I Vehicle 


vender:  Lear  Siegler 


Location:  S-I  Stage 


Estimated  Design  Lite:  500  hr  , 


Failure  Rate:  19,4-93  x lCT6/tir. 

Number  of  Components 

this  Data  Represents:  1 

Number  of 

Failures  Reported:  0 


MTBF  (in  hours):  51. 3 

Total  Hours  of  Operation:  71*2 


Vehicle  Equipment:  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration:  5 to  20  g 

Altitude:  250.000  ft 


Radio  Interference: 
Salt  Spray: 

Shock: 


High  Temperature:  80°C 

Low  Temperature:  -20°C 

Ambient  Room  Teaq)erature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  ^ate : 

Humidity; 

Random  Noise:  tp  20  g 

Sine  Wave  Method:  Q ~tO  2.000  CPS 


Vibration: 


Nomenclature:  TV  Camera  Control 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted.: 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

j 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  vehicle  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  temperature, 

vibration  and  altitude  laboratory  notebooks  (no  title  or 
report  number) 
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Nomenclature;  TV  Camera  Control 


Drawing  Numbers:  50M10455 

vendor?  Lear  Siegler 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  500  hr. 

Failure  Rates  1,398  x 10‘6/hr. 

MTBF  (in  hours  ):  715  • 0 

Number  of  Components 

this  Data  Represents:  4 

Total  Hours  of  Operations  991  ,4 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration;  5 to  20  g 
Altitude:  250,000  ft 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature:  8o°c 

Low  Temperature;  -20  °C 

Ambient  Roam  Temperature: 

Thermal  Shock; 

Shock  Impact  (Flat  Drop); 

Leakage  Rate: 

Humidity: 

Random  Hoiae:  to  20  g 

Sine  Wave  Methods  0 to  2.000  CPS 

Vibration: 


i.9*l 
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Nomenclature:  TV  Camera  Control 

FREQUENCY 

FREQUENCY 

OF  FAILURE 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

OCCURRENCE  INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses : 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High  ' 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind icators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

No  Lock  On  (Frequency) 
Noisy 

None  * 

Oscillation/Fluctuation 
Out  of  Specs 

Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 
Miscellaneous: 
Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 
Overspeed 
Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-6  and  SA-7  vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSPC  temperature, 

vibration  and  altitude  laboratory  notebooks  (no  title 
or  report  number) 

1.9.1 
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The  camera  control  (television)  is  comprised  of  power 
converter,  power  supplies,  sweep  generators,  sync  generator, 
blanking  generator,  video  amplifier,  sync  adder,  and  the  output 
divider.  It  is  the  control  for  the  TV  camera  head. 

Power  Rating*  14  watts 

Weight:  7 lb 

Dimensions:  9 x 6.25  x 3.75  in. 
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SUMMARY-  SHEET 


Nomenclature:  AZUSA  Transponder 


Drawing  Numbers:  5QM10448 

8968413,  50M12266 


Vendor:  General  Dynamics/ 

Astronautics 


Saturn  I Vehicle 


Location:  Instrument  Unit 


Estimated  Design  Life:  100  hr. 


Failure  Rate:  6,337  x l(T6/hr.  MTBF  (in  hours):  157.8 


Total  Number  of  Components 
this  Data  Represents  16 

Total  Number  of 

Failures  Reported  2 


Total  Hours  of  Operation; 
315.6 


Vehicle  Equipment  t X 
Ground  Equipment : 


December  1965 
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Nomenclature : 


AZUSA  Transponder 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Impedance : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Pressure  s 


Output : 


Distorted 


Erratic 


Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


In  Error 

Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Input : 


Inoperat ive 


Blows/Blown 

Blowers s 

Inoperative 

Intermittent 

Mechanicals 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 


Oscillation/Fluctuation 

Mlscellaneoui 

Out  of  Specs  ^ . 

Reported  i 

Out  of  Synchronization  Burned  Pa: 

Over  Modulation  Others 

Cverspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCES  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-10  vehicles  (less  flight 

data) 
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Nomenclature:  AZUSA  Transponder 

Drawing  Numbers:  50M104^I*8 

vendor:  General  Dynamics 

Saturn-  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  100  hr* 

,,  • I • ‘ ^ ^ 

Failure  Rate:  24,096  x 10-6/hr. 

MTBF  (in  hours ):  4l*5 

Number  of  Components 
this  Data  Represents : 3 

Total  Hours  of  Operation:  58*1 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 
around  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


»_,* 20  g for  one  minute  in  each  direction  along 

Acceleration,  gggg  g mut^aIly  perpendicular  axes- 

Altitude:  200.000  feet 

Radio  Interference: 


Salt  Spray:  Solution  of  5#  NCL  by  weight  and  95#  H20  by 

weight  for  4tt  hours  ' 

Shock:  “ 

High  Teranerature:  100 °P 

Lorn  Temperature:  — 60°C 

Ambient  Room  Temperature; 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Kate; 

16  hr,  38°C.  85#  (minimum).  6 hr.  50°C.  95# 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


Nomenclature: 

AZUSA  Transponder 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock.  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulat ion 

Shorted 

. 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

SA-6  and 

DATA  REPRESENTS:  data) 

SA-7  vehicles 

(less  flight 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC/R-ASTR  Test 

Data  and  Convair  Report  No.  27A671R,  August  23,  19°0 
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BATA  SHEET 


-v.'-  ■ .. 

W,.  '■  ■■■■ 

i^/'' ' 

[ft  - 

Nomenclature  i AZUSA  Transponder 

Drawing  Numbers:  50M12266 

Saturn  I Vehicle 

vendor?  General  Dynamics 
Location?  Instrument  Unit 

• • ■■■■  f-‘:  ' 

U - . 

$gi;  . ■■■  ■■■■- 

Estimated  Design  Life:  100  hi*. 

Failure  Rate:  8,576  x 10'6/hr. 

MTBF  (in  hours):  ll6.6 

trv  • 

i-r-,-... 

b;: 

[•  V 

Number  of  Components 

Total  Hours  of  Operation:  ll6.6 

. . 

j ;: . . 

this  Bata  Represents:  5 

1 

I-'-''  ' 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  1 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

fr; 

|v  T-  :•••  . 

Acceleration: 

Sr''- 

1’  • 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

j£.  - '• 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop) : 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

. ' v ■■ 

Vibration: 

-w- 

December  19^5 
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Nomenclature:  AZUSA  Transponder 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 

Low 


FAILURE 

INDICATIONS 

Pressure: 

High 


1 


DATA  SOURCE: 


High 
Output : 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal  - 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other: 


MSFC  Time /Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  through  SA-10  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER, 'DATE  AND  SOURCE: 
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DATA  SHEET 


Nomenclatures  AZUSA  Transponder 

1:^'/  •••:•  ' v - ■ 

•'  • " : . 

Cf ' 1 . ' • • 

Drawing  Numbers:  8968413 

vendor:  General  Dynamics/ 
Astronautics 

|| 

Saturn  I Vehicle 

Locations  Instrument  Unit 

Estimated  Design  Life:  100  ilT# 

& * ' ■ ■ ■’  ■*  - 

Failure  Rate:  7,097  x 10*6/hr. 

«EBF  (in  hours ):  l40.9 

!.:■ 

&••••••••  . 

IW  . . 

Number  of  Components 

this  Data  Represents:  8 

Total  Hours  of  Operation;  140.9 

0-.v. 

i - 

Number  of 

Failures  Reported:  X 

Vehicle  Equipments  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

rh’Vv  • - 

Acceleration: 

m 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

ly.v 

Low  Temperature: 

/i..'  ' ' 

Ambient  Room  Temperature: 

I • • ' 

$f;-.  V-  ; • 

. / /. 

Thermal  Shock: 

-.•  ; ■;  • . • '••••• 

|ft:  ■ ”';.V  ■ : 'V- 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Rahdom  Noise: 

W-  ■' 

gy  , , ■ . • . 

Side  Wave  Method: 

f • 

Vibration: 

L .*  * 4?  ’ *.  * i-v 

L • 
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Nomenclature: 


AZUSA  Transponder 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 

Low 
High 
Output : 

Distorted 
Errat 1 c 

Excessive  Null 


FAILURE 

INDICATIONS 

Pressure: 

High 

Low 

None 

Input: 

Inoperative 
Fuses : 


Excessive  Roll 
Unwanted  Signal 
High  ‘ 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
1 Noisy 


Blows /Blown 
Blowers: 

Inoperative 
Intermi ttent 
Mechanical : 


Pins  Shorted 


Indicators/ 
Dials  Are  In 
Error 

Indicators / 
Dials  Are  In- 
operative 


Lamps : 


None 

Oscillation/Fluctuation 
Out  of  Specs 
Out  of  Synchronization 
Over  Modulation 
Overspeed 
Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-2  through  SA-5  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REFORT  NUMBER,  DATE  AND  SOURCE: 


Will  Not  Li*rht 
Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 
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Additional  Information  concerning  the  50M10448.  8968413, 
50M122bt>  component: 

The  AZUSA  Transponder  provides  a means  to  obtain  real 
time  position  and  velocity  information.  It  allows  for  a 
prediction  of  the  impact  point  and  receives  ground  signals 
and  retransmits  signal  to  ground  at  offset  frequency. 

Drawing  No,  8968413 

Power  Rating:  134  watts  (5,000  megacycles  at  28-volt 

input,  15.5  amp) 

Weight:  42  lb 

Dimensions:  10.5  in  diameter  x 11.75  in  length 

Drawing  No.  50M10448 

Power  Rating:  28-volt  input 

Dimensions:  9.05  x 9»025  jc  4.60  in 

Hie  two  failures  were  reported  on  Unsatisfactory  Condition 
Reports. 
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SUMMARY  SHEET 


Nomenclature:  Mistram  Transponder 

Drawing  Numbers:  50M10123 , 
50M12268 

Vendor:  General  Electric 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  500  hr. 

Failure  Rate:  34,364  x 10“6/hr. 

MTBF  (in  hours):  29.1 

Total  Number  of  Components 
this  Data  Represents  13 

Total  Hours  of  Operation: 
290.5 

Total  Number  of 

Failures  Reported  10 

Vehicle  Equipment  : X 
Ground  Equipment: 

December  1965 


li 
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Nomenclatures  Mistram  Transponder 


FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Low 
High 
Output ; 

Distorted 

]_  Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

3 No  Lock  On  (Frequency) 

Noisy 

2 None 

1 Oscillation/Fluctuation 

2 Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure: 

High 
Low 
None 
Input : 

Inoperative 

Fuses: 

Blowe/felown 
Blowers : 

1 Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other : 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  representss  SA-5  through  SA-10  vehicle 8 (less  flight 

data)  ' 

I 
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Nomenclature:  Mistram  Transponder 


Drawing  Numbers:  50M10123 


vendor:  General  Electric 


Saturn-  I Vehicle 


Locations  Instrument  Unit 


Estimated  Design  Life:  500  hr# 


Failure  Bate:  23,923  x l<T6/hr.  MTBF  (In  hours):  4l.8 


Number  of  Components 

this  Data  Represents;  8 


Total  Hours  of  Operation:  208,7 


Number  of 


Failures  Reported:  5 


Vehicle  Equipments  ^ 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 


Altitude: 


20  gfor  one  minute  in  each  direction  of 
3 orthogonal  axes 


Radio  Interference: 


salt  spray:  5$  solution  at  35 °C  for  48  hr. 


High  Temnemture : 

Lem  Temperature : 

Ambient  Room  Temperature: 

Thermal  Shoe  It; 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity:  240  hr.  at  95 

cycling  from 

Random  Noise: 

Sine  Have  Method: 

Vibration: 


Which  included  temperature 
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Nomenclature: 

Mistram  Transponder 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance : 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers: 

High  1 ■ 

l 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

* 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

2 

No  Lock.  .On  (Frequency) 

Noisy 

Lamps : 

Will  Not  Light 

None 

Stay  On 

1 

Oscillation/Fluctuation 

" 

Miscellaneous: 

1 

Out  of  Specs 

Out  of  Synchronization 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-5  through  SA-7  vehicles  (less 

CALENDAR  TIME 

DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  General 

Electric 

Report  LMED-REQN-47601 , June  6 

, 1962 
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DATA  SHEET 


nomenclature:  Mistram  Transponder 


Drawing  Numbers:  50M12268 

vendor:  General  Electric 

Saturn  I Vehicle 

locations  instrument 

Unit 

Estimated  Design  Life:  500  hr# 

Failure  Rates  6l  f 3^9  x 10‘6/hr. 

MTBF  (in  hours ):  l6#3 

Number  of  Components 

this  Data  Represents:  5 

Total  Hours  of  Operation: 

81.7 

Number  of 

Failures  Reported:  5 

Vehicle  Equipment: 
Ground  Equipment: 

1 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  JfQ  Data  Available 
Acceleration: 

Altitude: 


Radio  Interf erence : 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 
Thermal  Shock: 

Shock  Impact  (Plat  Drop): 
Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 


Nomenclature:  Mistram  Transponder 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


JL_ 

2_ 

1 


Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Pressure: 

High 

Low 

None 

Input : 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical : 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lames : 

Will  Not  Light 
Stay  On 

Miscellaneous : 

Reported  as  - 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


„„„  SA-8  through  SA-10  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data)  ' 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Additional  Information  concerning  the  50M10123.  50M12268 
component;  “ 

The  Mis tram  Transponder  provides  an  independent  precision 
measuring  system  to  determine  the  position  and  velocity  of  the 
vehicle.  It  receives  signals  from  ground  stations,  amplifies 
and  shifts  these  in  frequency  and  retransmits  them  back  to  the 
ground  stations. 

Power  Rating:  145  watts,  28  vdc 

Dimensions:  12.03  x 5.35  x 8.88  in. 

Seven  failures  were  reported  on  Unsatisfactory  Condition 
Reports,  and  three  failures  were  reported  on  Inspection  Reports 
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SUMMARY 

SHEET 

Nomenclature:  0D0P  Transponder 

Drawing  Numbers:  50MI2009 
50M12181 

Vendor:  Motorola 

Saturn  I Vehicle 

Location:  instrument  Unit 

Estimated  Design  Life; 

1,000  hr. 

Failure  Rate:  10,952  x 10"°/hr.  'flTBF  (in  hours):  91.3 


Total  Number  of  Components 
this  Data  Represents  7 

Total  Number  of 

Failures  Reported  0 


Total  Hours  of  Operation: 
126.4 


Vehicle  Equipment : X 
Ground  Equipment : 


1.10.3 
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Nomenclature j ODOP  Transponder 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance : 


FAILURE 

INDICATIONS 


Pressure : 


Low 


High 


High 
Output : 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc illat ion/Fluctuat ion 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Low 

None 

Input  2 

Inoperative 

Fuses : 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 

Stay  On 

Miscellaneous  s 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-10  vehicles  ( less  flight 

data)  * 
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DATA  SHEET 

Hcoenciaturej  ODOP  Transponder* 

Drawing  Numbers:  50M12009 

vendor:  Motorola 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  life:  1^000  hr* 

Failure  Rate;  13,175  x 10'6/hr. 

MBF  (In  hours  ):  75  -9 

Number  of  Components 
this  Data  Represents* 

Total  Hours  of  Operation:  105.1 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 
Ground  Equipment; 

Accelerations  20  g for  one  minute  In  each  plane 

Altitude: 

Radio  Interference: 

Salt  Spray; 

shock:  40  g for  11  milliseconds  (2  directions  In  each  of 

3 mutually  perpendicular  axes  r~  “ 


High  Temoerature:  85 °C 


low  Temperature:  — 50 °C 

Ambient  Room  Temperature: 

Thermal  Stock: 

Stock  Impact  (Flat  Drop): 
leakage  Rate: 

Humidity; 

Randc Hol.e:  12  g for  l8°  sec . 21.  g for  4 sec.  7.5  g for 

410  sec  ( In:  each  or  3 mutually  perpendicular 

Sine  Wave  Method: 

;•  . . ; . » • .. 

Vibration: 


December  1965 

* 960  megacycle  power  amplifier  not  Included 


1.10.3 
Page  3 of  8 


Nomenclature: 


ODOP  Transponder 


FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Low 

High 

Output: 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 
In  Error 


FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 


Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


— — SA-5,  6,  7 and  9 vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  Report  M-ASTR- 

IN-63-5,  1963 


I.10.3 
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DATA  SHEET 

Nomenclature:  ODOP  Transponder 

Drawing  Number  a:  50M12l8l 

vendors  Motorola 

Saturn  I Vehlc le  '<  . 

location*  instrument 

Itoit 

Estimated  Design  Life;  l^OQO  hr.  ^ 

Failure  Bate:  64,935  * 10-6/hr. 

HTBF  (In  hour*):  15.4 

Number  of  Components 

this  Data  Represents;  3 

Total  Hours  of  Operation: 

21.3 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Apray: 

Shock: 

High  Temperature: 

Ixni J^pe^ature: 

Ambient  Room  Temperature; 

Thermal  Shock: 

Shock  Impact  (Flat  Drop); 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

V. 

Vibration: 


December  1965 
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Nomenclature: 

ODOP  Transponder 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal  : 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulat ion 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE;  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-8  and  SA-10-  vehicles 

(less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER, 'DATE  AMD  SOURCE: 

1.10.3 
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Additional  information  concerning  the  50M12009.  50M12181 


component: 

The  ODOP  Transponder  is  used  for  vehicle  tracking.  It 
receives  a continuous  ground  signal  at  a frequency  of  890  cps, 
offsets  the  input  signal  by  70  cps,  amplifies  and  retransmits 
it  to  ground  at  a frequency  of  960  cps. 

Power  Rating:  28  volts,  0.4  an?) 


Weight : 


19-75  lb 


Dimensions:  9.31  x 8 x 5.56  in. 


December  1965  (Revision) 
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SUMMARY  SHEET 

Nomenclature:  Radar  Transponder  "C"  Band 


Drawing  Numbers:  8961356, 
50M10682,  50M12261 

Saturn  I Vehicle 

Estimated  Design  Life:  100  hr. 

Failure  Rate : 33, 784  x 10“ 6/hr . 

Total  Number  of  Components 
this  Data  Represents  16 

Total  Number  of 

Failures  Reported  11 


Vendor:  Motorola,  American 
Car  and  Foundry  (Electronics 
Division) 

Location:  Instrument  Unit 


MTBF  (in  hours):  29.6 

Total  Hours  of  Operation: 
325.4 

Vehicle  Equipment:  X 
Ground  Equipment: 


1.10.4 
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December  1965 • 


Nomenclature : 

Radar  Transponder  "C"  Band 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

^ Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input : 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperat ive 

In  Error 

Intermittent 

l 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

6 

Low 

Indicators/ 

Dials  Are  In 

2 

Low  Sensitivity- 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamps : 

Noisy 

Will  Not  Light 

1 

None 

Oscillation/Fluctuation 

Stay  On 

Miscellaneous: 

1 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Uhsatisfaotory 

Condition  Reports 

calendar  time  data  represents:  SA-1  through  SA-10  vehicles  (less  flight 

data) 
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DATA  SHEET 


Nomenclature:  Radar  Transponder  "C"  Band  RT  473/DPN55 


Drawing  Number*:  8961356  vendor:  American  Car  and 

Foundry  (Electronics 
Division; 

Saturn  I Vehicle  Location:  Instrument  Unit 

* - 


Estimated  Design  Life:  100  hr* 


Failure  Bate:  35,971  x 10’6/hr.  MIHF  (In  hours):  27.8 


Number  of  Components 

this  Data  Rapresents:  12 

Number  of 

Failures  Reported:  9 


Total  Hours  of  Operation:  250*9 


Vehicle  Equipment:  X 

Ground  Equipment: 


December  1965  (Revision 
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Nomenclature:  Radar  Transponder  "C"  Band  RT  473/DPN55 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

/ 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

• 

Low 
High 
Output : 

High 

Low 

None 

Distorted 

Input: 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 
In  Error 
Intermittent 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 
Intermittent 
Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

5 

Low 

Indicators/ 
Dials  Are  In 

2 

1 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc illation/Fluctuation 

Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamp 8: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

1 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reported  as 
Burned  Parts 

Other: 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE: 

MSFC  Tlme/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-1  through  SA-7  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DAfe  AND  SOURCE:  MSFC 

Transponder 

Lab.  Verbal 

Information 

1.10.4  . 
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BATA 


Nomenclature:  Radar  Transponder  nC”  Band 

Drawing  Numbers:  50M10682  Vendor:  Motorola 

Saturn  I Vehicle  Location:  Instrument  Unit 

Estimated  Design  Life:  100  hr. 

MTBF  (in  hours):  25.6 

Total  Hours  of  Operation:  25  .6 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  ~ ~ ~ ~ 

Acceleration: 

Altitude: 


Failure  Rate:  39, 062  x io~6/hr. 

Number  of  Components 

this  Data  Represents;  1 

Number  of 

Failures  Reported:  1 


Radio  Interference: 
Salt  Spray: 


Shock; 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock; 

Shock  Impact  (Flat  Drop); 

Leakage  Rate: 

Humidity: 

Random  Noise:  Same  as  page  3 

Sine  wave  Method!  . 

Vibration: 

December  1965* 
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Nomenclature:  Radar  Transponder  ^CTT  Band 


FREQUENCY 

OF 

OCCURRENCE 


FREQUENCY 

FAILURE  OF 

INDICATIONS  OCCURRENCE 

Impedance: 

Low 

High 

Output: 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc illation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


FAILURE 

INDICATIONS 

Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-9  vehicle  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


DATA 


Nomenclature;  Radar  Transponder  "C"  Band 


Drawing  Numbers:  50M12261 

vendor:  Motorola 

Saturn  I Vehicle 

location:  Instrument  Unit 

Estimated  Design  Life;  100  hi*. 

Failure  Rate:  20,44-9  * 10_6/hr. 

MTBF  (in  hours ):  48.9 

Number  of  Components 

Total  Hours  of  Operations  48  • 9 

this  Data  Represents:  3 

Number  of 

Vehicle  Equipment?  X 

Failures  Reported:  1 

Ground  Equipments 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature; 

Ambient  Hoorn  Temperature: 

Thermal  Shocks 

Shock  Impact  (Plat  Drop): 

Leakage  Rate: 

Humidity: 

Randoa  *oi«e:  ^ same  a8  page  3 

Sine  tfarve  Method: 

Vibration: 


1,10.4 
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December  1965 


Nomenclature: 

Radar  Transponder  "C 

" Band 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

Distorted 

Erratic 

None 

Input: 

Inoperative 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

In  Error 

Intermittent 

l 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 
Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

None 

Will  Not  Light 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulat ion 

Shorted 

Reverses  Polarity 
Reverses  Direction 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE!  MSFC  Tlme/Cyel«  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  and  SA -10. vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data  ) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DAH  AND  SOURCE! 


1.10.4 
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The  "C"  Band  Radar  Transponder  acts  in  response  to  pulse 
interrogations  from  ground  transmitters.  It  extends  the  range 
of  ground  tracking  stations.  It  receives  coded  or  uncoded 
pulses  from  ground  and  transmits  tracking  pulse  to  ground  in 
response. 

Power  Rating:  28  vdc 

Dimensions:  9.66  x 7.14  x 4.38  in. 

Eight  failures  were  reported  on  Inspection  Reports  and 
three  were  reported  on  Unsatisfactory  Condition  Reports. 
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C-Band  Radar  Transponder 
50M12261 


DATA  SHEET 


Nomenclature:  Radar  Transponder  ” 

Drawing  Numbers:  8960442 
Saturn  I Vehicle 

- ' ^ ...  . ! 

= - - , , ■ I 

Estimated  Design  Life:  100  hr. 

Failure  Hater  27,777*  10_6/hr. 

Number  of  Components 

this  Data  Represents:  2 

Ntmiber  of 

Failures  Reported:  0 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude : 

Radio  Interference: 

Salt  Spray;  ' 

Shock: 

High  Temnerature: 

Low  Temperature; 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 

Vibration: 

December  1965*  ' ;• ' : ■ , ■ 


>”  Band 

vendor:  NASA/MSFC  Astrionics 
Location:  Instrument  Unit 

HUB?  (In  hours):  3^.0 

Total  Hours  of  Operation;  50  • 1 

Vehicle  Equipment:  X 
Ground  Equipment: 

No  Data  Available 
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Nomenclature;  Radar  Transponder  "S"  Band 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null  ’ 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
• Noisy 
None 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulat ion 

Shorted 

. 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE;  MSFC  Tlme/Cycle  Logs,  Inspection  and  Uneatlefactory  Condition  Reports 


SA-1  and  SA-2  v-ehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS;  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE; 


1.10.5 
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The  "S"  Band  Radar  Transponder  acts  in  response  to  pulse 
interrogations  from  ground  transmitters.  It  extends  the  range 
of  ground  tracking  stations;  receives  coded  or  uncoded  pulses 
from  the  ground  and  transmits  tracking  pulse  to  the  ground  in 
response. 
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DATA  SHEET 


nomenclatures  Radar  Transponder  SST-131 

Drawing  Numbers:  5QM10187 

vendor:  Motorola 

Saturn  I Vehicle 

Locations  Instrument  Unit 

Estimated  Design  Life 2 

> 100  hr. 

Failure  Rates  32,258  x 10_6/hr. 

Number  of  Components 

this  Data  Represents * 3 

Number  of 

Failures  Reported:  X 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  NO  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 


MTHF  (in  hours  )s  31 . 0 

Total  Hours  of  Operation:  31  *0 

Vehicle  Equipments  X 
Ground  Equipments 


Shock: 

High  Temnerature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Fiat  Prop) t 
Leakage  Bates 
Humidity: 

Random  Noise: 

. Sine  WaveKethod;  • ■ - — - 

Vibrations 

December  1965  ^ I.10#6 
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Nomenclature:  Radar  Transponder  SST-131 


FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

Impedance: 

Low 

High 

Output: 

Distorted  . 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

X Low  Sensitivity 

Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  Vehicle  only  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lames: 

Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other:  . ' 

Additional  information  concerning  the  50M10187  component: 

live  SST-131  Radar  Transponder  is  used  in  conjunction  with 
the  FPS-16  radar  ground  station  to  provide  one  source  of  real 
time  trajectory  to  the  range  safety  officer.  It  also  provides 
data  for  post  flight  analysis. 

One  failure  was  reported  on  an  Unsatisfactory  Condition 
Report. 
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SUMMARY  SHEET 


i-VV 

1 

r;,.  •. 

rf  f ■ ; 

Nomenclature:  udop  Transponder  AN/DRN-7  AN/DRN-11 

: : . 

Drawing  Numbers:  8960300 

Vendor:  MSFC,  Motorola, 

50M10006,  5OMIO317  ’ 

7 7 

Gilfillan  Brothers 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  100  hr. 

* 

Failure  Rate:  2,976  x 10“^/hr. 

MTBF  (in  hours):  336.0 

Total  Number  of  Components 

Total  Hours  of  Operation: 

this  Data  Represents  12 

336.0 

1 A 

Total  Number  of 

Vehicle  Equipment  : X 

Jv  W 

b • . '■ 

Failures  Reported  1 

Ground  Equipment  : 

. 

p-::; 

• 

• 

1.10.7 
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Nomenclatures  UDOP  Transponder,  M/DRN-7,  AN/DRN-11 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

• 

High 

Low 

Output : 

None 

Distorted 

Input ; 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

• 

Loss  of  Some  Voltages 

Pins  Shorted 

1 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

• 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA 

represents:  SA-1  through  SA-7  Vehicles 

(less  flight 

A 

I.10.7 

Page  2 of  11 

nomenclature t UDOP  Transponder,  1 

W/DRN-7 

Drawing  Numbers  i 896O3OO 

vendor;  Gilf  Ilian  Brothers,  MS  PC 

Saturn*  I Vehicle 

locations  Instrument  Uhit 

Estimated  Design  Life:  100  hr# 

Failure  Rate;  15,873  * 10_6/hr. 

MTBF  (in  hours  ):  63  #0 

Number  of  Components 

Total  Hours  of  Operation:  88  « 1 

this  Data  Represents}  4 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported : 0 

Ground  Equipment: 

' : ; - ■■ ' - . - J 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED;  NO  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

salt  Spray: 

Shock.: 

High  Temnerature: 

Dow  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop)} 

, Leakage  Rate: 

. ' ■ ' . - . " . • ' ' '' 

Humidity: 

Random  Noise: 

/ 

Sine  Wave  Method: 

■ . . * ; ... 

Vibration: 

**  . _ • / 

December  i 
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Nomenclature: 

UDOP  Transponder,  AN/DRN-7 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal  - 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

• 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamps : 

Noisy 

Will  Not  Li^ht 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-l  and 

SA-2  Vehicles 

(less  flight 

CALENDAR  TIME 

DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

1.10.7 
Page  4 of  11 


Additional  Information  concerning  the  8960300  component; 

Power  Rating:  115  volts,  400  cps,  3 phase,  200  watts, 

RP  power  output  20  watts 
Band  width  - 250  kc 
Sensitivity  - ( 1/2  power)  5 mv 
Frequency: 

input  - 450  megacycles 

output  - 900  megacycles 


Weight:  50  lb 

Dimensions:  12.625  x 14.875  *7.75  in. 
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(Intentionally  Left  Blank) 


Nomenclature:  udop  Transponder  AN/DRN-11 


Drawing  Numbers:  50M10006 


vendor:  Motorola 


Saturn  I Vehicle 


location:  Instrument  Unit 


Estimated  Design  Life:  100  hr. 


Failure  Rate:  20,450  * i0"6/hr.  MTBF  (in  hours):  48.9 


Number  of  Components 

this  Data  Represents:  3 

Number  of 

Failures  Reported:  1 


Total  Hours  of  Operation:  48 . 9 

Vehicle  Equipment:  X 

Ground  Equipment : 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

15  g for  5 minute  in  each  direction  along 
Acceleration:  each  of  its  3 mutually  perpendicular  axes 

Altitude: 

Radio  Interference: 

Salt  Spray: 

20  g for  11  milliseconds,  square  wave  (2 
Shock:  directions  on  each  of1*  the  3 major  axes) 

High  Temnerature:  2 hr.  at  l60°F 

Low  Temperature:  2 hr.  at  -10 °F 

Ambient  Room  Temperature: 

Thermal  Shock: 

&iock  Impact  (Flat  Drop): 

leakage  Rate:  Not  to  exceed  one  psi/hr. 

Humidity: 

Random  Noise: 


Sine  Have  Method: 

10-30  cps  at  0.2  in.  D. A.  (in  each  of  3 
vibration:  perpendicular  axes ) 30-1 .000  cps  at  U k 

(peak) , lt0'00"-2,006  cps  at  10  g & 
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Nomenclature: 

UDOP  Transponder  AN/DRN-11 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers: 

High  ’ • 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

• 

Loss  of  Some  Voltages 

Pins  Shorted 

i 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 

/ None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Li.^ht 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-3  and 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

SA-4  Vehicles 

(less  flight 

COMPONENT  QUALIFICATION  REPORT  NUMBER , DATE  AND  SOURCE:  Army  Ballistic 

Missile  Agency  Report  DG-TM-16-60,  April  6,  i960 

1.10.7  : 
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DATA 


Nomenclatures  UDOP  Transponder  AN/DEK-11 


Drawing  Numbers:  5OMIO3I7 

Vendor:  Motorola 

Saturn  I Vehicle 

Location:  Instrument  Unit 

Estimated  Design  Life:  100  hr. 

Failure  Rate:  5,571  * 10'6/hr. 

ICBF  (in  hours  )i  179*5 

Number  of  Components 

this  Data  Rapresents:  5 

Total  Hours  of  Operation:  198*9 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

15  g for  5 mjjiutes  on  each  direction  alon^ 
Acceleration:  eacn  of  its  3 mutually  perpendicular  axes 

Altitude: 

Radio  Interference: 

Salt  Spray: 

20  g for  11  milliseconds,  square  wave  (2 
shock:  directions  on  each  of  the  3 major  axes) 

High  Temnerature:  2 hr.  at  l60°P 

Low  Temperature:  2 hr.  at  -10°F 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate:  Not  to  exceed  1 psi/hr. 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

10  to  30  cps  at  0.2  in.  D.A,  (in  each  3 
vibration:  perpendicular  axes)  30  to  1.000  cps  at 

8 g (peakT:  1.000  to  5.000  cps  at  10  g 
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Nomenclature: 

UDOP  Transponder  AN/DRN-11 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

* 

None 

Distorted  * 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

.Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 

, None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

1 . 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Over  Modulation 

Other:  . ' 

Overspeed 

Regulation 

Shorted 

„ 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-7  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Army  Ballistic 

Missile  Agency  Report  DG-TM-16-60,  April  6,  i960 
1.10.7 
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Additional  information  concerning  the  50M10006.  50M10317 
component:  '■  


The  UDOP  Transponder  receives  CW  carrier  from  ground 
stations,  doubles  the  received  frequency  and  re-radiates  it 
hack  to  the  ground  Stations.  It  provides  data  for  accurately 
tracking  the  missile , 


Power  Rating:  28  vdc,  80  watts 

Weight:  10.25  lb 

Dimensions:  4.6  x 4.6  x 8.6  in. 

RF  power  output  - 3 watts 
Bandwidth  - 150  kc 
Sensitivity  (1/2  power)  * 3 mv 
Frequency 

input  * 450  megacycles 

output  - 900  megacycles 


1.10,7 
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DATA 


■ vendor*  Ryan  Aeronautical 
location:  Instrument  tMit 


MTBF  (in  hours);  5*4 

Total  Hours  of  deration : 

37.5 

Vehicle  Equipment:  X 

Ground  Equipment; 

Nomenclature:  Radar  Altimeter 


Drawing  Numbers:  50M12076 

Saturn  I Vehicle 


Estimated  Design  Life? 


Failure  Rate:  185,185  x 10*6/hr. 

Number  of  Components 

this  Data  Represents?  3 

Number  of 

Failures  Reported:  7 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFOHMED: 

Acceleration:  15  g for  5 minutes  on  X # y « Z axes 

Altitude: 

Radio  Interference:  per  MIL-I-26600 

Salt  Spray: 

Shock: 

High  Temnerature:  75  °C 

Low  Temperature;  -20°C 
Ambient  Hoorn  Temperature: 

Thermal  Shock: 

aiock  impact  (nat  Drop):  20  g for  8 milliseconds  (sine  wave 

Leakage  Rata:  at  20  psi  not  more  than  0.1  psi  per  hr  . 

Humidity:  ambient  to  80#  relative 

Random  Noise; 

sine  wave  Mett*$.t^Q  eps  2 g.  50-11Q  cps  at  0.l6  in,  D.A 

Vibration:  ll^2.obo  CPS  al  lU  g CDS  at  1 g 45- 


Methlt>-50  cps  at  2 g.  50-11Q  cps  at  0.l6  in.  D.A. 
"nO'-g.O&O  cps  a?10  g.  ^0'45  cps  at  1 g.  45- 
9i?  cps  at  oTOi  in,  d?A.~  95-2. ooo  cps  at  5.  « 
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Nomenclature: 

Radar  Altimeter 

FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null  ■ ' :r,i 
Excessive  Roll 
Unwanted  Signal  ,, 

High 

In  Error 

Intermittent 

Los 8 of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


DATA  SOURCE:  MSFC  Time/Cycle  Logs!  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  and  SA-10  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Ryan  Electronics 

Report  No.  52065-2A  Peb.  1962 

a 
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Additional  Information  concerning  the  50M12076  component: 

Four  failures  were  reported  on  Inspection  Reports,  three 
were  reported  on  Unsatifactory  Condition  Reports. 
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Radar  Altimeter 
50M12076 


V«2c>  ^ ^ 0 


\ 

A Vt. 
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LOCATION  VIM 


DATA  SHEET 


Nomenclature:  Control  Voltage  Supply 


Drawing  Numbers : 1042 I9IO 


Saturn  I Vehicle 


vendor:  NASA/MSFC  Astrionics 


Location:  Instrument  Unit 


Estimated  Design  Life;  1^000  hr* 


Failure  Bate: 


866 


* 10'vhr. 


Number  of  CcoAponents 

this  Data  Represents:  13 

Number  of 

Failures  Reported:  0 


MTBF  (in  hours):  1154.0 

Total  Hours  of  Operatic:  1599-2 


Vehicle  Equipment : X 

Ground  Equipment : 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

20  g along  each  of  three  main  axes  for  20 
Acceleration:  minutes  each  plane  - 

20  minutes  at  constant  atmospheric  pressure 
Altitude:  between  sea  level  and  1/3  sea  level  value 


Radio  Interference: 


Salt  Spray: 

2 shocks  of  30  g for  H milliseconds  in  each 
shock:  direction  of  the  main  axes  ' 

High  Temnerature:  50  °C 

Low  Temperature:  — 20°C 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method!  10  tO  2,000  CPS 

vibration:  0.125  in,  D.A.  displacement  at  10  to  55  cps 
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Nomenclature:  Control  Voltage  Supply 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


Low 


FAILURE 

INDICATIONS 


Pressure: 

High 


High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted .Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 


Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 
Stay  On 

Miscellaneous: 


Out  of  Specs 
Out  of  Synchronization 
Over  Modulation 
Overspeed 
Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 

DATA  SOURCE:  MSEC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-1  through  SAVf  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  Report 

#40M39505,  January  28,  1964 


Reported  as 
Burned  Parts 

Other: 


1.12.1 
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Additional  Information  concerning  the  10421910  component: 


The  Control  Voltage  Supply  provides  60  vdc  to  energize 
angle-to-attack.  transducers  and  the  actuator  potentiometers  on 
each  engine. 


Power  Rating: 
Input  Frequency: 
Weight : 
Dimensions: 


60  vdc  output,  115  vac  rms  input 
398  to  402  cps 
10.6  lb 

11.25  x 7.125  x 4.75  (294  cu  in.) 
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SUMMARY  SHEET 


Nomenclature:  Master  Measuring  Voltage  Supply  (5  vps) 


Drawing  Numbers:  40M20002 
40M21881  ’ 


Vendor:  Gulton  Industries 


Saturn  I Vehicle 


Location:  Instrument  Unit 


Estimated  Design  Life:  3,000  hr. 


Failure  Rate:  423  x 10“6/hr.  I MTBF  (in  hours):  2,360 


Total  Number  of  Component  s 
this  Data  Represents  27 

Total  Number  of 

Failures  Reported  4 


Total  Hours  of  Operation: 
9,440 

Vehicle  Equipment:  X 
Ground  Equipment: 
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Nomenclature:  Master  Measuring  Voltage  Supply  (5  vps) 


FREQUENCY 

FAILURE 

OF 

OCCURRENCE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 


Impedance : 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation  Poor 

Shorted 

Reverses  Polarity 
Reverses  Direction 


FAILURE 

INDICATIONS 


Pressure: 

High 

Low 

None 

Input : 

Inoperative 

Fuses: 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-1  through  SA-10  Vehicles  (less  flight 

data) 
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DATA  SHEET 


Nomenclatures  Master  Measuring  Voltage  Supply  (5  vps) 


Drawing  Numbers:  40M20002 

vendor:  Gulton  Industries 

; Saturn  I Vehicle 

Location:  Instrument  Unit  j 

Estimated  Design  Life:  3,000  hr « 

Failure  Rate:  557  x io^/hr. 

MTBF  (In  hours  ):  1 f 795  . 2 

Number  of  Components 

this  Data  Represents:  20 

Total  Hours  of  Operation:  J l80  . 7 

Number  of 

Failures  Reported:  1}. 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  3 mutually  perpendicular  axes,  20  min,  20  g 

Altitude:  35  minutes  at  1.9  x 10~^  atmospheres 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temnerature:  85 °C 

Low  Temperature:  — 50 °G 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 

10-55  cycles  at  20  g.  55-2.000  cycles  at  20  g. 


Vibration:  — 12z^-£££— ! 

bO  minutes 


December  1965 
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Nomenclature: ' Master  Measuring  Voltage  Supply  (5  vps) 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted . Signal 
High 
In  Error 
Intermittent 

. Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
Noisy 

1 None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

1 Regulation 

X Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure: 

High 

Low 

None 

Input: 

X Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamos : 

Will  Not  Light 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

< 

h 

CALENDAR  TIME  DATA  REPRESENTS: 

3A-1  through  SA-7  plus  SA-9  Vehicles 
[less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC-ASTR- IN-63-15 

% 
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Nomenclature:  Master  Measuring  Voltage  Supply  (5  vps) 

L";, .. 

Drawing  numbers:  40M2088l 

vendor:  Gulton  Industries 

t-: , 

K/  ■ ' • - ; : • . 

P-Yy.  V • . 

Satiirn  I Vehicle 

Location:  Instrument  Unit 

Ft-:  ^ 

p:; ' 

F-t; 

Estimated  Design  Life:  3^000  hr. 

. 

[-=:/>  v 

Failure  Rate:  6l3  x 10'6/hr. 

MTBF  (in  hours ):  1^631.3 

iBy::/''  : 

Number  of  Components 

this  Data  Represents : y 

Total  Hours  of  Operation:  2 , 259  • 3 

Ftt  • ' : 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  FERFOWffiD: 

No  Data  Available 

P:;  ^ •'  • 

Acceleration: 

m 

Altitude: 

Radio  Interference: 

Vtc  • • 

Salt  Spray: 

Shock: 

High  Temnerature: 

Low  Temperature: 

*y.  -** 

Ambient  Room  Temperature: 

Thermal  Shock: 

\ " > . 

Shock  Impact  (Flat 

fr  t 

Leakage  Rate: 

Humidity: 

ii?..  • . 

Random  Noise: 

Sine  Nave  Method: 

I# 

Vibration: 

Decea&er  1965 

1. 12. a 
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Nomenclature:  Master  Measuring  Voltage  Supply  (5  vps) 


FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance; 

Pressure; 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input; 

Erratic 

Inoperative 

Excessive  Null 

Fuses ; 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

- : 

Blowers; 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical ; 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamps: 

Noisy 

Will  Not  Light 

None 

Osc illation/Fluctuation 

Stay  On 

Miscellaneous: 

Out  of  Specs 

Out  of  Synchronization 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-8  through  SA-10  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.12.2  . 
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The  Master  Measuring  Voltage  Supply  is  a dc  to  dc  converter 
used  to  convert  24  to  36  volts  input  to  a precise  5 volts  output. 
The  output  is  used  as  a reference  voltage  for  the  telemetry 
transducers. 

Power  Rating:  Input  24  to  36  volts.  Output  5 volts 

Weight;  1.5  lb 

Dimensions:  5.875  x 3.281  x 8.062  in. 

Three  failures  were  reported  on  Unsatisfactory  Condition 
Reports , one  was  reported  on  an  Inspection  Report, 


1.12.? 
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December  1965  (Revision) 


Nomenclature:  Temperature  Control  Assembly 


FREQ.UENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance ; 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Pressure : 

High 

Low 

None 

Input : 

Xnoperat ive 

Fuses : 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-7  Vehicles  (less  flight 

data) 
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DATA  SHEET 


Nomenclature:  Temperature  Control  Assembly 

Drawing  Numbers:  20M40147 

vendor:  Barber  Colman  Co. 

Saturn-  I Vehicle 

location:  instrument  Unit 

Estimated  Design  Life:  200  hr# 

Failure  Bate:  19,011  * 10*6/hr. 

NTBF  (In  hours);  52.6 

Number  of  Components 

Total  Houra  of  Operation:  72.9 

this  Data  Represents:  ^ 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  0 

Ground  Equipment: 

ENVIRONMENTAL  QOALIFICATION  TESTS  PERFORMED:  jjq  Da^a  Available 
Acceleration: 

Altitude: 

Radio  Interf erence:  ^ 

Salt  Spray: 

Shock: 

High  Temnerature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Plat  Drop) : 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


1.13.1  • 
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December  1965 


Nomenclature: 

Temperature 

Control 

Assembly 

FREQUENCY 

OF 

FAILURE 

FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows /Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Li^ht 
Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-7  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.13.1 
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BATA  StBET 

Nomenclature:  Temperature  Control  Assembly 

Drawing  Hunters:  20M4006l 

Vendor:  Barber  Colman  Co. 

Saturn  I Vehicle 

iocatiort;  Instrument  Uhit 

Estimated  Design  Ufa:  200  hr. 

Failure  Sate:  4,590  * 10'%. . 

KfBF  (in  hours  );  217.4 

Number  of  Components 

thi-e  'Data  Represents:  If 

Total  Hours  of  Operation:  301. 1 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 

Ground  Equipafimt: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFOHffiD: 

No  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

Hi#i  Temnerature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  impact  (Flat  Drop): 

Leakage  mate: 

Humidity: 

Random  Noise: 

Sine  Neva  Method: 

Vibration: 

nAHM.it..  in^e  " 1 " 1 1,1  '■■■*"  111,1  M“ 

ia3>i 
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Nomenclature!  Temperature  Control  Assembly 


FREQUENCY 

Failure 

FREQUENCY 

OF 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output : 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

• 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lames : 

Noisy 

Will  Not  Light 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous : 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

* 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Tlme/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA*7  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS!  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


1.13.1 
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Additional  Information  concerning  the  20M4006i  and  20M40147 
component:  1 1 1 . 

The  temperature  control  assembly  is  used  in  conjunction 
with  the  temperature  sensor  to  control  the  opening  of  the  iris 
mixing  valve. 

1*  Vendor  - Barber  Colman  Co.,  Part  No.  SYLZ8434 

2.  Location  - Tube  No.  2 of  instrument  unit 

3.  Temperature  - Operating:  0°P  to  plus  125°F 

4.  Electrical  Characteristics  - 

a.  Insulation  resistance:  250-volt  megger  test 

from  each  connector  pin  to  chassis*  50  megohms 

• minimum 

b.  Voltage  operating:  22  to  32  vdc  with  28  vdc 

nominal  and  a maximum  of  400  millivolts  ripple 


December  1965  (Revision) 
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TEMPERATURE  CONTROL  ASSEMBLY,  J0M400t)l  - 
INSTALLATION  VIEW 


December  1965  (Revision) 
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ELECTROMECHANICAL  COMPONENTS 


LIST  OP  COMPONENTS 


Serial 

Nomenclature 

II*  Electromechanical  Components 

II. 1 

Valve,  Main 

II. 1.1 

LOX 

II. 1.2 

Fuel 

II. 2 

Valve , Ignition  Monitor 

II  .2.1 

Engine 

II.  3 

Valve,  Cooling 

11*3.1 

Cooling 

II. 3.2 

Pre -Cooling 

II. 4 

ValveA  Pill  said  Drain 

11.4.1 

Fill  and  Drain  (LQX) 

11.4.2 

Pill  and  Drain  (Fuel ) 

II.  5 

Valve,  Mixing 

II.5.1 

Iris 

II. 6 

Valve,  Fill  and  Vent 

II.  6.1 

Fill  and  Vent  (Bottle ) and  (Sphere) 

11*7 

Valve . Pre-Valve 

II.T.l 

LOX  * 

II.  i 


MSPC  and 
Associated 
Drawing  Numbers 


403835 

405224 


554838 


2GM40002 

10417068 

20M40205 


10414002 

10414352 


10417100 

10481703 


10414030 

20M30131 


10414005 

20M30042 

60C27830 


LIST  OP  COMPONENTS  (Continued) 


Section 

Nomenclature 

MSFC  and 
Associated 
Drawing  Numbers 

II  .7. 2 

Fuel 

10414024 

20M30043 

II  .8 

Valve,  Vent 

* 

II  .8.1 

Solenoid  Vent 

20M30416 

20M30488 

11.8.2 

Cooler  Vent 

20M40072 

11.8.3 

Fuel  Vent 

104 14021 
20M30000 

II. 8. 4 

LOX  Vent 

io4i4ooi 

20M30122 

II. 9 

Valve,  Shutoff 

II. 9.1 

Shutoff  1/2  Inch 

10417001 

II. 9. 2 

Shutoff  1 Inch 

10481705 

II.  10 

Valve,  Sequence 

II. 10.1 

Fuel  Igniter 

403520 

II.  11 

Valve,  Purge 

‘ 

II. 11.1 

Camera  Lens 

2QM30419 

II. 11. 2 

Calorimeter  Control 

10414093 

20M30160 

II. 11. 3 

LOX,  SOX 

60027927 

11.12 

Valve,  Multi-Application 

II. 12.1 

Multi-Application 

10414027 

20M3012& 

2QM30380 


II.  ii 


LIST  OF  COMPONENTS  (Continued) 


Section 

Nomenclature 

MSFC  and 
Associated 
Drawing  Numbers 

11.13 

Valve,  Replenishing 

II. 13.1 

LOX 

10414003 

20M30045 

II.  i4 

Valve  and  Orifice  Assy 

11.14.1 

Assy 

10414310 

10414091 

10414355 

11.15 

Valve,  Pressurization 

11. 15.1 

Control 

10414308 

10414082 

20M30171 

11 .15 .2 

Fuel 

10414358 

II. 15. 3 

Fuel  Level 

10414055 

11.15.4 

Fuel  Safety 

10414039 

2QM30020 

II.  16 

Switch,  Limit 

II. 16.1 

LOX  Level 

10414095 

11.16.2 

Fuel  Level 

10414096 

II. 16. 3 

Limit  Assy 

. ■«-  10410747 

11.17 

Switch,  Pressure 

II. 17.1 

Low  OK 

10414092 

20M30159 

11.17 .2 

Fuel  Control 

10414338 

20M30184 

II. 17. 3 

LOX  Control 

10414340 

20M30185 

Il.iii 


LIST  OF  COMPONENTS  (Continued) 


Section 

Nomenclature 

MSFC  and 
Associated 
Drawing  Numbers 

11.  rM 

Step  Pressure  (LOX) 

10414068 

20M30144 

II. IT. 5 

Pressure 

104 14042 
20M30135 

11.17.6 

High  Pressure 

10414029 

2OM30130 

11.17  .7 

Step  Pressure  (Fuel) 

104l408l 

20M30154 

11.17.8  • 

Thrust  OK  Pressure 

10480716 

20M50830 

20M50242 

60C27818 

60C20278 

II. 17. 9 

Absolute  Pressure 

10414086 

20M30415 

11.18 

Accumulators 

II. 18.1 

Reservoir 

10415898 

20M85008 

20M85062 

11.19 

Additive  Blender  Unit 

II. 19.1 

Fuel 

454075 

11.20 

Motor 

II. 20.1 

Hydraulic 

10415248 

20M85006 

20M85065 


DATA  SHEET 

Nomenclature:  Valve  (Main  LQX ) 

Bran  log;  Number*  : 4 03833 

vendors  North  American 
Aviation 

Saturn  I Vehicle 

location:  S-I  Stage 

Estimated  Design  Life;  1,000  Cy . 

Failure  Bate;  4,995  * 10^/cy. 

MCBF  (in  cycles):  200.2 

Number  of  Components 

this  Data  Represents:  4 3 

Total  Cycles  of  Operation:  1,201 

Number  of 

Failures  Reported;  6 

Vehicle  Equipment:  X 
Ground  Equipment: 

I ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  j|0  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature : 

Low  Temperature: 

Ambient  Room  Temperature: 

€ 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

. * a 

Leakage  Bate: 

• ;•  ---  - • 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

% 

Decenbe-  1965  (Revision. ) II.  1.1  " 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

1 

Burned  Out 
Erratic 

5 

, Foreign  Material 

Frozen 

Improper  Seating 
Intermittent 
Inoperative 
Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

FREQUENCY 

OF 

OCCURRENCE 


Sticking 
Would  Not  Open 
Would  Not  Close 
Pressure : 

None 

Low 

High 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins /Connect ions 
Shorted: 

Other : 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA  REPRESENTS:  SA-2  through  SA-4 

Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

' No  qualification  data 

available 

ii. 1.1 

Page  2 of  3 


Additional  information  concerning  the  403835  valve: 

Admits  LOX  to  the  thrust  chamber  and  gas  generator,  opens 
and  closes  the  main  LOX  valve  using  high  pressure  fuel  as  the 
medium.  • 

Operating  pressure:  $00  psig  (LOX) 

Weights  24.17  lb 

NOTE:  This  component  is  purchased  with  a sequence  fuel 

igniter  valve  No*  403520  installed/mounted  on  the 
403835  valve,  thus  increasing  its  actual  weight. 

Six  failures  were  reported  on  Inspection  Reports. 
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DATA 


Nomenclature:  Valve  (Main  Fuel  ; 

Drawing.  Numbers:  405224 

vendor:  ROCketdyne  Corp . 

Saturn  I Vehicle 

Locations  S-I  Stage 

Estimated  Design  Life:  1,000  CV. 

_L 

c 

Failure  Rate:  4,011  x 10  /cy. 

MCBF  (in  cycles):  249.3 

Number  of  Components 

this  Data  Represents:  3T 

Total  Cycles  of  Operation:  *f48* 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  3 

Ground  Equipment: 

ENVI ROKMENYA L QUALIFICATION  TESTS  PERFORMED:  JJq  J)ata  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 
Leakage  Rate: 

Humidity: 

Random  Noise; 

Sine  Wave  Method: 

Vibration: 

December  19^5  (Revision ) 

* Minimum  operation  time.  Serial  No.  R-01P 
not  shown  in  cycle  logs.  * 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over'  Heated 

Operation 
( Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 
No  Open 
No  Close 


Mechanical: 


Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  

Dead  spot  on 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  TIME  DATA  REPRESENTS:  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 


II. 1.2 
Page  2 of  5 


Additional  information  concerning  the  405224  valve: 

Three  failures  were  reported  on  Inspection  Reports. 
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MAIN  FUEL  VALVE,  PART  NO.  405224 


The  butterfly  type,  normally  closed,  main  fuel  valve  controls 
the  flow  of  fuel  to  the  thrust  chamber.  When  the  fuel  igniter  valve 
is  actuated  it  allows  fuel  pressure  to  flow  to  the  ignition  monitor 
valve  (IMV).  When  a pressure  of  28  psig  is  reached  in  the  fuel 
injector  manifold,  fuel  flows  through  the  IMV  into  the  opening 
port  of  the  main  fuel  valve. 

1.  Vendor  - Rocketdyne  Division,  North  American  Aviation, 
Inc.,  Part  No.  405224 

2.  Location  - Station  91 

3. '  Service  - RP-1  fuel 

4.  Pressure  - 

‘a.  -Valve  actuation:  300  ±10  psig 

b.  Cracking:  155  *30  psig 

5.  Lubrication  - 

a.  Lubricate  packings,  0-rings,  and  gaskets  with 
FS1280  grease  per  RA0112-002 

b.  Lubricate  pin  9512-48427*  pin  400334,  and  bearing 
19-401130  with  MIL-L-4343  grease 

6 . Leakage 

a.  Gate  lip  seal:  5 scim  maximum  at  30  to  500  psig 

b.  Shaft  seals:  1 scim  maximum  at  300  psig 

c.  Actuator  packings:  1 scim  maximum  at  500  ±50  psig 

at  each  port  successively 

7.  Electrical  Characteristics  - Potentiometer  and  connector: 

a.  Resistance  across  pins  A and  C with  valve  closed 

(1)  Minimum:  45  ohms 

(2)  Maximum:  55  ohms 

b.  Resistance  across  pins  A and  C with  valve  open 

. (l)  Minimum:  None 

(2)  Maximum:  2200  ohms 

c.  Resistance  across. pins  B and  C 

(1)  Minimum:  1800  ohms 

(2)  Maximum:  2200  ohms 
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MAIN  FUEL  VALVE , 405224  - SECTIONAL  VIEW 
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DATA 


SHEET 


nomenclature;  Valve  (Engine  Ignition  Monitor) 


Drawing  Numbers:  55^838 

vendor;  North  American  Aviation 

Marotta  Inc . 

Saturn  I Vehicle 

Rocket dyne  Inc . 
Location:  S_X  Stage 

Estimated  Design  Life:  2 , 000  Cy  * 


MCBF  (in  cycles):  66.8 

Total  Cycles  of  Operation;  1,607 

Vehicle  Equipment:  X 
Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  “ " “ 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

Hi#i  Temperature:  c 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop); 

Deactuation  5 seem  max,  at  vent  port;  actu- 
L«aka«e  Rates  ~atlon  2 seem  max . at  vent  port.  No  external 
leakage  allowed  at  diaphragm  cap. 

Humidity:  ** t 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


Failure  Rate:  }CfJ0  x 10"6/ey. 

Number  of  Components 
this  Data  Represents;  100 

Nisaber  of 

Failures  Reported:  24 


FREQUENCY 

OF 

OCCURRENCE 

; FAILURE 
INDICATIONS 

Burned  Out 

Erratic 

1 

Foreign  Material 
Frozen 

Improper  Seating 
Intermittent 

4 

Inoperative 

11 

Leaking 

• 

Noisy 

Over  Heated 

Operation 
, Sluggish 

6 

Out  of  Specs 

1 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 
Would  Not  Close 
Pressure: 

None 

Low 

High 

FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  

Incomplete  shuttle 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-8  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  NO  . IN-P&VE-E-62-5  y 

21  February  62,  MSFC 
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Additional  information  concerning  the  Ignition  Monitor  Valve, 

Fart  No,  554838 ^ 

The  ignition  monitor  valve,  a three-way,  pressure  actuated 
valve,  monitors  satisfactory  ignition  before  directing  actuation 
pressure  to  open  the  main  fuel  valve.  Pressure  buildup  sensed 
at  the  thrust  chamber  fuel  injector  manifold  opens  the  ignition 
monitor  valve  allowing  fuel  pressure  to  open  the  main  fuel  valve. 

1.  Vendor  - Rocketdyne  Division,  North  American  Aviation, 
Inc.,  Part  No.  554838 

2.  Location  - Attached  to  the  main  fuel  valve  at  Station 
88  on  each  engine 

3.  Service  - RP-1  fuel 

4.  Pressure  - 

a.  Actuation:  15  *0.5  psig 

b.  'Proof:  1600  ±50  psig 

5.  Lubrication  - Lubricate  all  0-rings  per  RA0206-086  with 
DC-55  grease  (Dow  Coming).  Lubricate  fitting  554845 
and  screw  threads  NAS608C3-H-10  per  RA0112-002  with 
DC-55  grease  (Dow  Corning) 

6.  Leakage  - 

a.  Deactuation:  5 standard  cubic  centimeters  per 

minute  maximum  at  vent  port 

b.  Actuation: 

(1)  2 standard  cubic  centimeters  per  minute 
maximum  at  vent  port 

(2 ) No  external  leakage  allowed  at  diaphragm  cap 

Twenty- two  failures  were  reported  on  Inspection  Reports, 
two  were  reported  on  Unsatisfactory  Condition  Reports . 
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DATA  SHEET 

Nomenclature:  Valve  (Cooling  4 

") 

Drawing  Numbers:  20M40002 

vendor:  Whittaker  Controls 

Saturn  I Vehicle 

Locations  Instrument  Unit 

Estimated  Design  Life:  $,000  Cy. 

Failure  Rate:  2,010  x 10"6/cy. 

MCBF  (in  cycles):  497.5 

Number  of  Components 

this  Data  Represents:  2$ 

Total  Cycles  of  Operation:  689 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment  : 
Ground  Equipment:  X 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray:  20$  salt  solution  for  168  hours  minimum 

Shock.: 

High  Temperature:  4 hOUfS  at  l60°F 

Low  Temperature:  4 hOUrS  at  0°F 

Ambient  Room  Temperature: 

Thermal  Shock: 

shock  impact  (piat  prop):  6 shocks  at  20  g for  10  milliseconds 

3 cycles  ulth  upstream  pressure  of  1.08* 
Leakage  Hate:  5.30  psig  at  flow  rate  of  bO  ppm 

Humidity: 

Random  Noise; 

Sine  Wave  Method: 

vibration:  20  to  2000  cps  for  10  min/  from  2 to  10  g 

* 

Decembc-  1965  (Revislttt)  II. 3.1 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Ruptured : 

- 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Defective : Spring , 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

Saturation 
Sticking 
Would  Not  Open 
Would  Not  Close 
Pressure: 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-7  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  62-806  May  l8,  1962, 

Whittaker  Controls  and  Guidance 
(Division  of  Telecomputing  Corp.) 
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Additional  information  concerning  the  4"  cooling  valve  component: 
drawing  dumber  2CM40OO2  — ' ■ “““ 

Environmental  Qualification  Tests  Performed: 

Proof  Pressure:  22  psig  for  10  min 

Actuation:  2 cycles  of  open  and  close  at  1.0  psig  applied  to  the 

inlet  port  with  downstream  restricted  flow  of  60  ppm 
Insulation  Resistance:  at  500  vdc,  results  less  than  specs  of 

50  megohms  minimum 

Sand  and  Dust:  Density  of  dust  and  sand  at  0.1  to  0,5  grams 

per  cubic  foot  at  maximum  humidity  of  30$ 

Life  Cycle:  5000  cycles 

Burst  Pressure:  45  psig  for  10  min 

The  valve  is  a motor  actuated,  butterfly  shutoff  valve  for 
a 4-inch  tube  size  system.  The  valve  is  used  in  the  space 
environmental  control  system  to  modulate  the  flow  of  conditioned 
air  into  the  guidance  and  control  compartment. 

Requires  a 28-volt  power  supply. 
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SUMMARY  SHEET 

Nomenclature  Valve,  (Pre -Cooling) 

Drawing  Numbers:  10417068,  Vendor:  NASA/MSFC 

2QM40205 

Saturn  I Vehicle  Location:  G.S.E. 

Estimated  Design  Life:  150  ey. 

Failure  Rate:  6,578  x 10“6/cy.'  MCBF  (in  cycles):  152 

Total  Number  of  Components  Total  Cycles  of  Operation: 

this  Data  Represents:  6 152 

Total  Number  of  Vehicle  Equipment: 

Failures  Reported:  1 Ground  Equipment:  X 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


failure 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Ruptured : 

]_  Leaking 

Defective:  Spring, 

— 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other : 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

’ 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Uhsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  through  SA-h  Vehicles  (less  flight  data 
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LATA  SHEET 

Nomenclature:  Valve  (Pre-Cooling) 

Drawing  Numbers:  I04l7068 

Vendor:  NASA/&SFC 

Saturn  I Vehicle 

Location;  G.S.E. 

Estimated  Design  Life:  150  Cy  . 

Failure  Rate:  55,555  * 10_6/cy. 

MCBP  (in  cjftlei):  l8 

Number  of  Components 
this  Lata  Represents:  2 

Total  Cycles  of  Operation:  26 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment: 
Ground  Equipment:  X 

Acceleration; 

Altitude: 

Radio  Interference: 

Salt  Sprays 
Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 
Thermal  Shock: 

©lock  Impact  (Plat  Drop): 
Leakage  Rate:  ' 

Humidity: 

Random  Hoiae: 

Sine  Have  Method: 
Vibration: 
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FREQUENCY 

FREQUENCY 

FAILURE 

OF 

FAILURE 

OF 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Rurtured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

Saturation 
Sticking 
Would  Not  Open 
Would  Not  Close 
Pressure: 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  ’Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  vehicle  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE; 
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DATA  SHEET 


Nomenclature:  Valve  (Pre-Cooling) 

Drawing  Numbers:  2QM4Q205 

vendor:  Not  Available 

Saturn  I Vehicle 

Location:  G.S.E. 

Estimated  Design  Life:  150  CjT* 

Failure  Rate:  7 >936  * lO^/cy. 

MCBF  (in  cycles):  126 

Number  of  Components 

this  Data  Represents:  2} 

Total  Cycles  of  Operation:  126 

Number  of 

Failures  Reported:  1 

Vehicle  Equipment: 
Ground  Equipment:  X 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  jjq  jQa^a  Available 


Acceleration; 

Altitude: 

Radio  Interference: 

Salt  Sprayt 
Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 
Thermal  Shock: 

Shock  Impact  (Flat  Drop): 
Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 
Vibration: 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Rurtured : 

1 Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Pins/Connections 

Shorted: 

Other: 

Oil/taoisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

* 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-3  and  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Page  6 of  6 


DATA  SpgttP 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

1 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Rurtur ed : 

37 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Operation 

Sluggish 

Pins/Connections 

Shorted: 

Other: 

1 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

l 

Would  Not  Open 

l 

Would  Not  Close 

Pressure : 

None 

Low 

* 

High 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Chrysler  Report 

. MEP-M-37,  June  28,  1961 
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Additional  Information  concerning  the  104l4002  valve: 

Environmental  Qualification  Tests  Performed: 

Burst  Pressure:  1,125  psig  for  5 minutes 

Forty-one  failures  were  reported  on  Inspection  Reports. 
Leakage  data  showed  the  following: 

24  failures  where  no  leakage  is  allowed  in  the  specs. 

4 failures  were  from  2 to  50  cim  above  specs. 

3 failures  were  from  60  to  100  cim  above  specs. 

6 failures  were  more  than  100  c im  above  specs . 
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MANUFACTURING  ENGINEERING  DIVISION 


2 of  4 


EP-140 


MANUFACTURING  PLAN 


. \\  ' Jr'.1'*. 

/ k\\\  \ 

4l«  , 


IJ/  A / / '«V 

‘X  *.  / 


INSTALLATION  VIEW  - LOOKING  FORWARD 


.0414002  LOX  FILL  AND  DRAIN  VALVE  AS  S1MBLY 

^c’’^ev.  EO-3  & -4)  (a)  © © 

MS20995C41  ’ LOCKWIRE  0 

8944184  RETAINER  © © 

8944192  KEY  ("A”  REV.) 

8944183  PREFORMED  PACKING  (O-RING)  © © 

8944182  POPPET  ("B”  REV.  & EO-1) 

8944181  DEFLECTOR  ("A"  REV.) 

10414238  LOX  FILL  AND  DRAIN  VALVE  BODY 

ASSEMBLY  ("B"  REV.  & E0-3B) 

8944200  POPPET  SEAT  ("A"  REV.  & EO-1)  © 

8944207  POPPET  SEAT  SEAL  ("A"  REV.  & EO-l) 

8945450  BODY  ("B"  REV.  & EO-l) 

8944075  BUSHING  ("A"  REV.) 

10414589  STUD  (ROSAN  INC.  SF121- 12SM-25A)  UJ 

10414591  LOCKRING  (ROSAN  INC.  RL-33-SM-9)  (k 

20M00420-4  K-SEAL  (HARRISON  MFG.  CO.  BURBANK, 

CALIF.  12100CR4 ) © 

8942983  REDUCER  ("A"  REV.)  ® © 

20M00420-6  K-SEAL  (HARRISON  MFG.  CO.  BURBANK, 

CALIF.  12100CR6)  © 

10414327  CONNECTOR  (CANNON  ELECTRIC  CO. 

SP  GS-02- 10SL-4P-301 , DWG  CA 
17041-175)  © ® © © 

20M00420-8  K-SEAL  (HARRISON  MFG . CO.  BURBANK, 

CALIF.  12100CR8)  © 


AN814-8DL  SCREW  THREAD  PLUG  AND  BLEEDER  © © 

8941661  SPRING  ("C"  REV.) 

8944179  SHAFT  ("C"  REV. ) 

10414324  PISTON  © 

MS28778-6  PREFORMED  PACKING  (O-RING)  © © 

10414325  SWITCH  ASSEMBLY  © 

8944043  LIPSEAL  ("B”  REV.) 

8944187  CYLINDER  ("B"  REV.)  © ® 

8944265  GASKET  (EO-l)  © 

8944188  NUT  © ® 

10414330  SEAL  SUPPORT 

8945333  CHEVRON  SEAL 

8945334  SEAL  RETAINER  — 

8944189  LOCKNUT  © ® 

10414332  SPECIAL  THERMOCOUPLE  GLAND 

(E0-1A  A -2A)  (CONAX  CORP. 

AN -MTG- SPECIAL.  DWG.  EL 
5714)  © © © 

ELECTRICAL  WIRING  (STRANDED 
COPPER  AWG  NO.  20,  MIL  3861, 

TYPE  B,  CLASS  0,  COATED)  © 
10414260  TUBING  (SUPRENANT  MFG.  CO.  NO. 

TT-6)  © 


® CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

(D  ALL  MATERIALS  OTHER  THAN  SEALANTS  MUST 

MEET  THF  REQUIREMENTS  FOR  COMPATIBILITY 
WITH  LOX  IN  ACCORDANCE  WITH  MSFC- SPEC -106 . 

© IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL-STD-130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST 

PREFORMED  RUBBER  SEAL  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509311. 

© LUBRICATE  ALL  SLIDING  SURFACES  AND  SEALS 
WITH  ALPHA  MOLYKOTE  CORP . , MOLYKOTE 
TYPE  Z POWDER  OR  APPROVED  EQUIVALENT. 

BLOW  OFF  EXCESS  LUBRICANT  WITH  DRY 
NITROGEN  GAS. 

© LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 


© TORQUE  225  to  250  INCH-POUNDS 

© APPLY  AR-1F  FITTING  SEALANT  GREASE  TO 
FIRST  THREE  EXTERNAL  THREADS  ONLY. 

© LUBRICATE  BOTH  SIDES  WITH  M.  W.  KELLOGG 
CO.  KEL-F-10  POLYMER  OIL  OR  APPROVED 
EQUIVALENT. 

® OR  APPROVED  EQUIVALENT. 

© TORQUE  1,800  TO  2,400  INCH- POUNDS. 

<g)  TORQUE  130  TO  180  INCH- POUNDS. 

© TORqUE  365  TO  475  INCH- POUNDS. 


SOLDER  THE  WIRE  IN  BLACK  TUBING  TO  THE 
"B"  TERMINAL  OP  T®  CONNECTOR. 

SOLDER  WIRE  IN  WHITE  TUBING  TO  THE 
"A"  TERMINAL.  SOLDER  THE  CONNECTIONS 
IN  ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509300  WITH  SOLDER  CONFORM- 
ING TO  SPEC.  QQ-S-571C/SN60.  AFTER 
SOLDERING,  TRIM  TUBING  10414260  AS 
CLOSE  TO  CONNECTOR  AS  POSSIBLE. 


© TORQUE  500  TO  700  INCH-POUNDS . 

® IF  THE  INDICATING  SWITCH  IN  THE  PISTON 
DOES  NOT  INDICATE  THAT  THE  VALVE  IS 
CLOSED  WHEN  THE  POPPET  IS  WITHIN 
0.070- INCH  (MAXIMUM)  AND  0.005- INCH 
(MINIMUM)  OF  ITS  SEATED  POSITION, 
COUNTERBORE  THE  PISTON  SUFFICIENTLY 
TO  BRING  THE  VALVE  WITHIN  LIMITS. 

© TORQUE  200  TO  300  INCH- POUNDS . 

0 COVER  WITH  AR-IF. 

© TORQUE  150  TO  200  INCH- POUNDS. 

© TORQUE  375  TO  425  INCH-POUNDS. 

® TORQUE  140  TO  165  INCH - POUNDS . 

® BEFORE  INSERTING  INTO  GLAND  ASSEMBLY, 

TIN  THE  SWITCH  WIRES  FOR  A SUFFICIENT 
LENGTH  TO  ALLOW  THE  GLAND  GASKET  TO 
REST  IN  A COMPLETELY  TINNED  AREA.  THE 
TINNED  AREA  OF  THE  WIRE  MUST  HAVE  A 
SMOOTH  SURFACE. 


«v*ONTa  10414002 


REVISION 
DATE  OF 
THIS  PAGE 


Feb  1962 
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MANUFACTURING  ENGINEERING  DIVISION 


CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destruction  test  Items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  valve  Is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  35  g's  in  each  of  the  three  major 
axes. 

10-milliseconds  duration  - triangular  wave,  or 
8-milllseconds  duration  - sine  wave,  or 
6-milllseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
frequency  for  5 minutes  duration  in  each  of  the  three  major  axes  under 
the  following  conditions: 

20  to  55  c.p.s.  at  three  g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10  g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  are  outlined  in  Performance  Specification  10419929  and 
Packaging  and  Packing  Specification  10509302. 

3 . REFERENCES . 


3. 1 Specifications: 

Federal  - QQ-S-571/SN60 
NASA  - MS FC -SPEC-106 
Military  - MIL-Q-9858 


3.2  Standards: 

Military  - MIL-STD-130 
MIL-STD-643 
MS 33540 
MS33586 

Army  Ballistic  Missile  Agency 
AMBA-STD-18 
ABMA-STD-41 


3.3  Drawings : 

Ordnance  Corps  - 10419929 


10509300 

10509305 

EFFECTIVITY 

VEHICLE 

REVISIONS 

SA-T 

"CM  Rev.  and  E0-3  and  -4 

SA-l 

"C"  Rev.  and  EO-3 

SA-2 

"C"  Rev.  and  EO-3  and  -4 

SA-3 

"C"  Rev.  and  E0-3  and  -4 

SA-4 

"C"  Rev.  and  E0-3  and  -4 

SPARES 

Before  installing  modify  to  latest  configuration 

10414002 
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DATA  SUER 


Nomenclature*  valve  (fill  and  drain)  Fuel 

Drawing  numbers:  104l4352 

Vendor:  NASA/MSFC 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2,000  Cy  * 

Failure  Rate:  7*288  x 10~6/c y. 

MCW  (In  cycles):  137  .2 

Number  of  Components 

this  Data  Represents:  20 

Total  Qyclea  of  Operation:  686 

Number  of 

^allures  Reported:  5 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

2 g for  1 minute,  16  g for  1 minute. 

Acceleration:  _ g g for  1 minute  ' ' ^ 


Altitude: 

Radio  Interference: 

Salt  Spray; 

Shock: 

High  Temperature:  l85°  fOY  2 hOUfS 

tow  Temperature:  0°  for  2 tlOUTS 

Ambient  Hoorn  Temperature: 

Thermal  shock:  35  g for  10  milliseconds  (triangle 

: wave)  or  35  g for  lo  milliseconds 

Shock  Impact  (Plat  Drop): — ^ \ ' a9rTm*rm*~~ 


square  wave 


Leakage  Rate:  * 

Humidity:  68  to  l68°P  fOr  2^0  hOUTS  »t  95#  RP 
Random  Noise: 

Sine  Wave  Method:  20  tO  2000  CpS  for  10  min  . 

20  - 55  OTaX  5,  3, 1.8;  5.3,  and  6 g 

vibr*tion‘  *z Ssfc 

lOO  -2050  cps  at  20,  10,  12.5*  15  and  17.5  g 

|>eeembc-  1965  (Revision)’  v . !fli4.2 

Rage  1 of  8 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


Indicator  Shows; 

No  Open 

1 

No  Close 

Mechanical: 

Binding; 

Broken/Cracked: 

Broken/Rurtured: 

Defective : Spring , 

Toggle  Arm,  Gear  Mesh 

Bearing; 

Pins/Connections 

Shorted: 

Other; 

DATA  SOURCE:  MSEC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Chrysler  Report 

MEP-M-37  y June  28,  1961 
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Additional  Information  concerning  the  1041-4352  valve 


The  valve  has  a switch  assembly  indicating  valve  closure 
when  the  poppet  is  within  0.040-in.  maximum  and  0. 005-in. 
minimum  ef  its  seated  position. 


Environmental  Qualification  Tests  Performed: 


Burst  Pressure: 


The  five  failures  were  reported  on  Inspection  Reports, 


I 


December  1965  (Revision) 


(Intentionally  Left  Blank) 


| MSFC  MANUFACTURING  ENGINEERING  DIVISION  NASA  1 

MANUFACTURING  PLAN 

MIC 

11  July  1961 

nOCEOUK 

EP-140 

imt 

SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414352  FUEL  FILL  AND  DRAIN  VALVE  ASSEMBLY 

AMOVED 

MCE 

1 Of  4 

1.  DESCRIPTION. 


The  fuel  fill  and  drain  valve  assembly  10414352  is  a dual  purpose  normally 
closed  poppet  type  valve.  The  valve  is  opened  for  both  the  filling  and 
draining  operation  by  using  its  pneumatic  override  feature.  The  valve 
assembly  is  installed  between  the  fuel  fill  and  transfer  elbow  and  the  flex 
line  in  container  FI  as  shown  in  the  installation  view.  The  various  func- 
tional characteristics  of  the  valve  are  as  follows: 

1*1  Pneumatic  Override  Characteristics.  The  pneumatic  override  feature  is 
ground  controlled  to  open  the  valve  poppet  for  either  filling  or  drain- 
ing the  fuel  container.  When  the  valve  poppet  is  fully  open,  the 
electrical  circuit  of  the  valve  position  indicator  switch  is  opened  to 
indicate  to  the  blockhouse  that  the  valve  has  opened.  The  pneumatic 
override  feature  of  the  valve  is  capable  of  performing  as  follows: 

a.  Minimum  operating  pressure:  500  p.s.i.g.  internal  pneumatic 

pressure. 

b.  Nominal  operating  pressure:  750  p.s.i.g.  internal  pneumatic 

pressure. 

c;  Proof  operating  pressure:  1,125  p.s.i.g.  internal  pneumatic 

pressure. 

d.  Burst  pressure  (without  rupture):  1,875  p.s.i.g.  internal  hydro- 

static  pressure.  (CAUTION;  Use  only  for  destructive  acceptance 
testing.) 

e.  Operating  temperature  range:  -65°  to  +125°  F. 

f.  Leakage  past  control  piston  assembly:  5 s.c.i.m.  with  750  p.s.i.g. 

internal  pneumatic  pressure  applied. 

1-2  Flow  Chamber  Characteristics.  The  flow  chamber  characteristics  are 
as  follows: 

Operating  medium:  RP-1  fuel. 

Proof  operating  pressure:  100  p.s.i.g.  minimum. 

Nominal  operating  pressure:  65  p.s.i.g.  minimum. 

Burst  pressure  (without  rupture):  165  p.s.i.g.  minimum.  (CAUTION; 

Use  only  for  destructive  acceptance  testing.) 

Leakage  past  poppet  seat:  10  s.c.i.m.  maximum  when  the  retainer 

end  of  the  poppet  is  pressurized  to  65  p.s.i.g.  with  pneumatic 
pressure. 

External  leakage  from  the  flow  chamber  with  65  p.s.i.g.  pneumatic 
pressure  applied:  None. 

•3  Electrical  Performance  Characteristics.  The  switch  assembly  indicates 
that  the  valve  is  closed  when  the  poppet  is  within  0.040- inch  maxhfflim 
and  0.005-inch  minimum  of  its  seated  position.  A continuity  check 
between  electrical  connector  pins  "A"  and  "B"  with  the  valve  in  the 
closed  position  must  indicate  less  than  15  ohms  resistance.  With  the 
valve  in  the  open  position  the  insulation  resistance  between  electrical 
connector  pin  "A"  and  the  valve  body,  pin  "B"  and  the  valve  body,  and 
pins  "A"  and  "B"  must  be  a minimum  of  50  megohms. 
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INSTALLATION  VIEW  - LOOKING  FORWARD 


"" ••• ^ 


.0414352  FUEL  FILL  AND  DRAIN  VALVE  ASSEMBLY 

(EO-1A,  -2  A -3)  ©(b)  © 

8944224  ACORN  NUT  CA”  REV.)  ® 

W20995C41  LOCKWIRE  © 

8944223  KEY  * _ _ 

W29513-212  PREFORMED  PACKING  (0-RING)  © © 


FUEL  FILL  AND  DRAIN  VALVE  POPPET 
ASSEMBLY  ("A"  REV.) 

POPPET  X'8"  Rev*>  QD 
SEAL  © 

FUEL  FILL  AND  DRAIN  VALVE  BODY 
ASSEMBLY  (EO-U) (MAKE  FROM 
10414541,  EO-1) 


= LEGEND  (C0N,)=- 


8944299 

10414331 

1629312-8 

10414577 

HS29512-4 

10414578 

10414267 

10414294 


>635276-14 

MS20995C20 

M829512-6 


10414540 

10414544 

10414326 

10414592 

10413826-258 

8944221 

MB29513-218 

8944222 

10414328 

1629512-20 

10414580 

10414332 


>629513-21 

10414576 

10414593 


BODY  ® © © (S)  ^ 

BUSHING  (SEE  EO-1 -10414541)  (5) 

PREFORMED  PACKING  (O-RING)  © © 
BUSHING  (EO-U)  ® ^ _ 

PREFORMED  PACKING  (O-RING)  ® © 
ADAPTER  © © 

VENT  SEAL  © 

GASKET  (RAYttSTOS  MANHATTAN  INC., 

K-68)  © 

CONNECTOR  T' A"  REV . ) (CANNON  ELECTRIC 
CO.,  GS02-10SL-4F-1U)  ® © 

SCREW  (4  PLACES) 

LOCKWIRE  ® 

PREFORMED  PACKING  (O-RING) (SEE 
EO-U-104 14352)  ® © 

SCREW  THREAD  PLUG  AND  BLEEDER  (SEE 
EO-U-104 14352)  © (T) 

ORIFICE  UNION  ASSBMBEy  (U) 

MODIFIED  UNION  (MAKE  FROITAN615-4C) 

UNION  ORIFICE 

KLBCW  (MAKE  FROM  AN833-4D) 

TUBE  ASSEMBLY  ('T  REV.  AND  EO-4)  © 

SPRING  ("A"  REV.) 

PREFORMED  PACKING  (O-RIgG)  ® © 

SHAFT  ("D"  REV.)  © ® 

SWITCH  ASSEMBLY  (EO-1) 

PREFORMED  PACKING  (O-RING)  ® © 
ADAPTER  (MAKE  FROM  8944227,  UB"  REV.)  ( 
SPECIAL  THERMOCOUPLE  GLAND  (EO-U  & 2A) 
(CON AX  CORP.  AN-MTG-SPECIAL,  DWG. 

EL  5714)  © © 

PREFORMED  PACKING  (O-RING)  © © 

GLAND  HOUSING  © 

UNION  (MAKE  FROM  8944360  "A”  REV. 

WHICH  IS  MADE  FROM  AN815-4D)  © 

ELECTRICAL  WIRING  (STRANDED  COPPER 
AUG  HO.  20,  MIL-W-3861 , TYPE  B, 

CLASS  O,  COATED)  (AA) 


NONFLIGHT  ITEM  - FOR  SHIPPING  ORLY 

8945476  GASKET  (2  REQUIRED) 

10414581  SHIPPING  GUARD  (EO-U) 

MJ 35 2 24-9 7 SCREW  (4  REQUIRED) 

MS 20365 -5 24  NOT  (4  REQUIRED) 


(A)  CLEAN  AND  CONDITION  ALL  METALLIC  AND  NON- 
METALLIC  SURFACES  IN  ACCORDANCE  WITH 
SPECIFICATION  DRAWING  10509305. 

© IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL -STD-130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST  PREFORMED 
RUBBER  SEAL  IN  ACCORDANCE  WITH  SPECIFI- 
CATION DRAWING  10509311, 

© TORQUE  225  TO  250  INCH-POUNDS. 

© LOCKWIRE  IN  ACCORDANCE  WITH  MS  33540. 

© OR  APPROVED  EQUIVALENT. 

© LUBRICATE  WITH  DOW  CORNING  COM.  FLOURO- 
S ILICONE  GREASE,  QC-2-0026,  OR  APPROVED 
EQUIVALENT. 

® RADIOGRAPHICALLY  INSPECT  PRIOR  TO  MACHINING 
IN  ACCORDANCE  WITH  ABMA-STD-41 , GRADE  II. 

0 MOLD  AND  CURE  IN  PLACE  (RUBBER,  MIL-R-3065B. 
GRADE  SB-715,  A1B1E5  BUNA  N). 

© HYDROSTATICALLY  TEST  THE  FLOW  CHAMBER 
AI  75  P.S.I.G,  BOTH  BEFORE  AND  AFTER 
MACHINING.  PNEUMATICALLY  TEST  AI  25 
P.S.I.G.  UNDER  WATER.  THE  APPEARANCE 
OF  ANY  BUBBLES  DUE  TO  CASTING  IMPER- 
FECTIONS CONSTITUTES  CAUSE  FOR 
REJECTION, 


© HYDROSTATICALLY  TEST  THE  OVERRIDE 
CYLINDER  AT  1,125  F.8.X.G. , AND 
PNEUMATICALLY  TEST  At  750  F.S.I.C. 

UNDER  WATER.  THE  APPEARANCE  OF  ANY 
BUBBLES  DUE  TO  CASTING  IMPERFECTIONS 
CONSTITUTES  CAUSE  FOR  REJECTION. 

(fi)  HYDROSTATICALLY  TEST  FOR  SURGE  PRESSURE 

IN  COMBINATION  WITH  THE  POPPET  ASSEMBLY 
6944236  AT  270  P.S.I.G.  FOR  30  SECONDS 
ON  THE  POPPET  SIDE  OF  THE  LARGE  DXAWTER 
FLANGE  ONLY.  MO  PERMANENT  DEFORMATION 
IS  PERMISSIBLE. 

® COOL  TO  MINUS  250°  TO  KOTO  100®  F.  AND 
INSERT  IN  PLACE. 

© AN  OPTIONAL  METHOD  OF  MANUFACTURE  IS 
MAKE  FROM  AN815-8C  ONION . 

© TORQUE  70  TO  120  INCH-POD**. 

© CONTINUE  TURNING  1/4  TO  1/2  TURN 

AFTER  FLANGE  CONTACTS  THE  ADAPTER. 

© SOLDER  THE  SWITCH  AS1SMKY  HIRE  INSULATED 
IN  BLACK  TUBING  TO  TIEXDUL  B AND  THE 
HIKE  INSULATED  IN  WITS  TU1IHC  TO 
TERMINAL  A IN  AflCOUIANCl  KITH  SPECIFI- 
CATION DRAWING  10309300  WITH  SOLDER 
CONFORMING  TO  IRC.  qq-t-37lC/»W60. 

SEAL  THE  SOLDERED  CONNECTION  WITH 
POTTING  COMPOUND,  MINNESOTA  MINING  AND 
MANUFACTURING  CO.  SCOTCK  CART  NO.  212, 
OR  APPROVED  EQUIVALENT,  MARINO  CERTAIN 
THAT  ALL  UNSHIELDED  ELECTRICAL  WIRING 
IS  COATED.  MIX  THE  POTTING  COWOUND 
IN  ACCORDANCE  WITH  THE  APPLICABLE  WORK 
SHEETS. 


© TORQUE  315  TO  475  INCH -POUNDS . 

© TORQUE  135  TO  150  INCH-POUNDS . 

© TORQUE  TUBE  ASSEMBLY  NUTS  70  to  120 
INCH-POUNDS. 

® MALCOMIZE  AS  REQUIRED. 

© TORQUE  140  TO  150  INCH-POUNDS  AND 
LOCKWIRE  TO  HOUSING  RIB. 

© TORQUE  140  TO  165  INCH-POUNDS . 

© TORQUE  70  TO  SO  INCH-POUNDS. 

0 BEFORE  INSERTING  INTO  THEIR  RESPECTIVE 
INSULATION  TUBING  (KIL-I-7444,  TYPE 
III) , TIN  THE  WIRES  FOR  A SUFFICIENT 
LENGTH  TO  INSURE  THAT  THE  GLAND  GASKET 
RESTS  IN  A COMPLETELY  TINNED  AREA. 

THE  TINNED  AREA  OF  THE  WIRE  MUST  HAVE 
A SMOOTH  SURFACE. 
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MV8,0NTO1  10414352 


KOI 

-1A,  -2,  and  -3 


ART  CONTROL  NO. 


REVISION 
DATE  OF 
THIS  PAGE 


MANUFACTURING  ENGINEERING  DIVISION 


PROCEDURE 

EP-140  


CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed  only 
at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  35  g's  in  each  of  the  three  major 
axes : 

10 -milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6 -milliseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
frequency  for  5 minutes  duration  in  each  of  the  three  major  axes  under 
the  following  conditions: 

20  to  55  c.p.s.  at  3 g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  are  outlined  in  Performance  Specification  10419937 
and  Packaging  and  Packing  Specification  10509302. 


3 . REFERENCES . 

3 . 1 Specifications . 

Federal  - QQ-S-571/SN60 
Military  - MIL-E-5272 
MIL- 1-7444 
MIL-Q-9858 
MIL-R-3065B 
MIL-W-3861 

3.3  Drawings . 

Ordnance  Corps  - 10419937 
10509300 


VEHICLE 


3.2  Standards 
Military  ■ 


10509305 

10509311 

EFFECTIVITY 


REVISIONS 


MIL-STD-18 

MIL-STD-41 

MIL-STD-130 

MIL-STD-643 

MS29512 

MS33540 

MS33586 


E0-1A  and  -2 


E0-1A  and  -2 


E0-1A  and  -2 


E0-1A,  -2,  and  -3 


E0-1A,  -2,  and  -3 


SPARES 


10414352 
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REVISION  DATE 


27  APR  1962 


SUMMARY 

SHEET 

Nomenclature  Valve  (Iris  Mixing) 

Drawing  Numbers:  10417100, 

10481703 

Vendor:  Corp. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2,000  cy. 

Failure  Rate:  5,770  x lO”6/^/  MCBF  (in  cycles):  173.3 


Total  Number  of  Components 
this  Data  Represents : 40 

Total  Number  of 

Failures  Reported:  6 


Total  Cycles  of  Operation: 
1040 


Vehicle  Equipment:  X 
Ground  Equipment : X 


December  1965  (Revision) 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  ‘Specs 

Oil/faoisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

1 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Am,  Gear  Mesh 

Bearing: 

Pips/Connections 

Shorted: 

Other : 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Uhsatlsfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-4  vehicles  (less  flight  data) 


II. 5.1 
Page  2 of  15 


DATA  SHEET 


Nomenclature:  Mixing  Valve 


Drawing  Numbers:  10417100 


vendor:  Lundy  Corp. 


Saturn  I Vehicle 


Locations  TMbilieal  Coe# 


Estimated'  Design  Life;  2>  QOQ  Cy 


Failure  Bates  2 


x lO^/cy. 


Number  of  Components 

this  Data  Represents:  23 

Number  of 

Failures  Reported : X 


HOBS' (to  cycles):  468 

Total  Cycles  of  Operation.:  468 


Vehicle  Equipment 5 
Ground  Equipments  X 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED* 


Acceleration: 


Altitude: 


Radio  Interference* 


Salt  Spray: 


High  Temperature: 


Lou  Temperature; 


Ambient  Boom  Temperature: 


Thermal  Shock; 


Shock  Impact  (Flat  Drop): 


Leakage  Rate: 


Humidity: 


Random  Noise; 


Sine  Have  Method; 

2 g at  20  ->  50  cps , 10 

Vibration:  15'.  M at  5<Tm 


at  110  - 2000  CDS, 


Decembc-  1965  (ReVlSiQ©. 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Rurtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inooerat ive 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  Report  IN-P&VE-E-62-5) 

January  21,  1962 
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SATURN  C-l  COMPONENTS?  ASSEMBLY  PROCEDURE 
10417100  4. 00 -INCH  IRIS  MIXING  VALVE 


2 June  1962 


, i 

7^' 


HOCBME 

f 

IP-140 

not 

1 

or  4 

1.  DESCRIPTION. 


The  4.00 -inch  iris  mixing  valve  is  a motor  operated  modulating  valve.  The 
mixing  valve  is  a component  of  the  external  cooling  system  and  is  used  to 
vary  the  air  flow  within  the  external  cooling  package  from  full  cooling  to 
full  by-pass , or  to  an  intermediate  position,  as  required  to  mainrafn  a 
stable  temperature.  The  mixing  valve  is  located  on  the  external  cooling 
package  bracket  assembly  104S1718  in  the  external  cooling  package  assembly 
10417098  mounted  atop  the  tall  cable  mast  as  shown  in  the  installation  view. 
The  various  functional  characteristics  of  the  mixing  valve  are  as  follows: 

Mechanical  Performance  Characteristics.  The  mixing  valve  is  capable  of 
performing  mechanically  as  follows: 

a.  Operating  media:  Air  or  gaseous  nitrogen. 

b.  Nominal  operating  pressure:  18  inches  of  H20. 

c.  Proof  pressure:  36  inches  of  H20. 

d.  Burst  pressure  (without  bursting):  72  inches  of  H20  (CAUTION:  Use 

only  for  destructive  acceptance  testing.) 

e.  Operating  temperature  range:  -65°  to  +125°  F. 

f.  Storage  temperature : -80°  to  +125°  F. 

g.  Flow  rate:  24  lb.  /min.  of  air  at  15  inches  of  H20  through  each 

opening. 

h.  Actuation  time:  Valve  is  capable  of  full  traverse  in  either 

direction  (open  to  by-pass  or  by-pass  to  open)  in  11  + 2 seconds. 
Time  is  measured  from  signal  on  to  signal  off. 

i.  Distance  from  edge  of  iris  blades  to  center  post  rubber  washer: 

.04  + .01  dimension  must  be  met , as  shown  in  detail  "i  iu  on  page  2. 
j«  External  leakage  (outlet  ports  capped):  4.5  s.c.f.m.  maximum  when 
pressurized  through  the  inlet  port  with  air  or  GN2  to  27  inches 
of  H2O. 

1*2  Electrical  Performance  Characteristics.  The  mixing  valve  is  capable  of 
performing  electrically  as  follows: 

a.  Operating  voltage  range:  18  to  30  v.d.c. 

b.  Maximum  operating  current  of  actuator:  2 a.  at  27  v.d.c. 

c.  Insulation  resistance:  50  megohms  mininnra  at  500  v.d.c.  between 

each  pin  and  the  valve  housing. 

d.  Potentiometer  resistance:  Port  "A"  open  - 0 to  200  obmc  between 

pios  "A"  and  "B" , 4,750  to  5,050  ohms  between  pins  "B"  and  MC*'. 
Port  "B"  open  - 4,750  to  5,050  ohms  between  pins  "A"  and  MB”,  0 
to  200  ohms  between  pins  "B"  and  "C". 

e.  Potentiometer  resolution:  1/2  percent  minimum. 

f.  Potentiometer  overshoot:  2 percent  (100  ohms)  maximum  allowable. 

g.  The  wiring  diagrams  are  shown  on  page  3. 

1.3  Life  Cycle.  The  mixing  valve  is  capable  of  completing  5,000  cycles 
minimum  with  an  internal  temperature  of  -65°  F.  without  damage  or 
went  of  performance . 


CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity 

(Continued  oh  page  4)  • ^ v 
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INSTALLATION  VIEW  - PRECOOLINC 
PACKAGE  NON  FLIGHT  ITEM 


CENTER  POST 
RUBBER  WASHER 


04±.0I 

TYP.  2 PLACES 

/“IRIS  BLADE  EDGE  (REF) 


GENERAL  LOCATION 


DETAIL  A-  MIXING  BLADES  ADJUSTMENT 
(TYPICAL  FOR  BOTH  PORTS MAM fl^B") 


IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  M1L-STD-130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

CARE  MUST  BE  TAKEN  TO  PREVENT  CON- 
TAMINATION DURING  ASSEMBLY. 

OR  APPROVED  EQUIVALENT. 

CLEAN  AND  CONDITION  ALL  METALLIC 
AND  NONMETALLIC  SURFACES  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509305. 

LUBRICATE  0-RINGS  WITH  ALPHA  M01YKOTE 
CORP.,  MOLYKOTE  TYPE  2 OR  APPROVED 
EQUIVALENT . 


4.00-INCH  IRIS  MIXING  VALVE  ("A"  REV.) 
(LUNDY  MANUFACTURING  CORP..  LGA-M-44F-3) 

© © © 0 © © 


DRAWN  BY: 
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REVISION  TO: 

10417100 

EOS 

MVIStON 
DATE  OF 
THIS  PAGE 


ART  CONTROL  NO. 


M-ME -EP 140-753 


MANUFACTURING 


EP-140 


POUT  tr 


% * 


port  V open 


CONNECTOR 

PT07-P-3P 


I SEE  PAGE  4 FOR  THE  10417100  400-4NCH 
IRIS  MIXING  VALVE  EFFECTMTY. 

2.  THE  APPROXIMATE  OVERALL  DIMENSIONS  OF  THE 
MIXIN6  VALVE  ARE  12.90  BY  8.52  BY  6.70  INCHES 

3.  THE  APPROXIMATE  UNIT  WEIGHT  IS  820  POUNDS 

4.  EXPLODED  ANO  CUTAWAY  VIEWS  ARE  NOT  SHOWN 
DUE  TO  LACK  OP  INFORMATION. 


4,730  TO  3,050  OHMS 


RESISTANCE  BETWEEN 
PINS’A*  5V  IS 


MAX  WUM  WHEN  PORT 
VB  OPEN 


PORT  V OPEN 


! * rows  11*1-1  tftm  1H1) 


OPEN  PORT  V A 
GROUND  E 


OPEN  PORT  tT  I B 


CONNECTOR  r 
PTOT— P-14—  5P 


*.  ,A  V 


WIRING  DIAGRAMS 


mm-in  10417100 
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1.4  Shock  Withstanding  Capability.  The  mixing  valve  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  six  shocks  of  one 
of  the  following  durations  and  wave  forms  at  20  g's  in  each  of  the 
three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  mixing  valve  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  vibration  at  each 
resonant  frequency  for  10  minutes  duration  in  each  of  the  three  major 
axes  under  the  following  conditions: 

20  to  45  c.p.s.  at  one  g, 

45  to  95  c.p.s.  at  0.01-inch  double  amplitude  displacement,  and 

95  to  2,000  c.p.s.  at  5 g's. 

TEST  AND  DELIVERY  REQUIREMENTS 

The  destructive  and  nondestructive  acceptance  test  and  the  preparation  for 

delivery  of  the  mixing  valve  are  outlined  in  Qualification  Test  Specification 

10481643  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES . 


3.1  Specifications : 

Military  - MIL-E-7272 
MIL-Q-9858 


3 . 2 Standards : 

Military  - MIL- STD- 130 
MIL-STD-643 
MS33586 

Army  Ballistic  Missile  Agency 
ABMA-STD-29 


Drawings : 
Ordnance  Corps 


10419909 

10481643 

10509300 

10509302 

10509305 

10509311 


vhnoe 


SA-T 


SA-1 


SA-2 


SA-3 


SA-4 


SPARES 


EFFECTIVE 


REVISIONS 


Not  Applicable 


"A"  Rev.  (Applies  to  the  nonflight  precooling  package  only) 


"A"  Rev.  (Applies  to  the  nonflight  precooling  package  only) 


"A"  Rev.  (Applies  to  the  nonflight  precoolin 


"A"  Rev.  (Applies  to  the  nonflight  precooling  package  only) 


Before  installing  modify  to  latest  configuration 
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REVISION  DATE 


DATA 


Nomenclature:  Mixing  Valve  (iris  } 


Drawing  Numbers:  10481703 


Saturn  I Vehicle 


vendors  Lundy  Corp . 
Locations  S-I  Stage 


Estimated  Design  Llfes  2,000  Cy  . 


Failure  Rate:  8,74l  x 10*6/cy. 

MCBF  (in  cycles):  l!4  .4 

Number  of  Components 

this  Data  Represents:  17 

Total  Cycles  of  Operation:  572 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported : 5 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 


Sine  Wave  Method: 

2 g at  20  - 50  cps,  10  g at  110  - 2000  cps, 
vibratlon:  ~0:t5lfcTln";  5~.A.  at  50  - 1T0  cps  
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FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Burned  Out 

Indicator  Shows: 

1 

Erratic 

i 

No  Open 

Foreign  Material 

No  Close 

1 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Runtured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

2 

Out  of  Specs 

Saturation 
Sticking 
Would  Not  Open 
Would  Not  Close 
Pressure: 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  TIME  DATA  REPRESENTS:  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  Report  IN-P&VE-E-62-5, 

January  21,  1962 
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SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
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DESCRIPTION. 

The  4.00-inch  iris  mixing  valve  is  a motor  operated  modulating  valve.  The 
mixing  valve  is  a component  of  the  preflight  instrument  containers  cooling 
system.  A mixing  valve  is  used  in  instrument  containers  13,  14,  15,  and  16 
to  vary  the  air  flow  within  the  container  from  full  cooling  to  full  by-pass 
or  to  an  intermediate  position,  as  required  to  maintain  a stable  temperature. 
The  mixing  valve  is  installed  in  instrument  containers  13,  14,  15,  and  16  as 
shown  in  the  installation  view.  The  various  functional  characteristics  of 
the  mixing  valve  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  mixing  valve  is  capable  of 
performing  mechanically  as  follows: 

a.  Operating  media:  Air  or  gaseous  nitrogen. 

b.  Nominal  operating  pressure:  18  inches  of  H2O. 

c.  Proof  pressure:  36  inches  of  H20. 

d.  Burst  pressure  (without  bursting):  72  inches  of  H£0.  (CAUTION: 

Use  only  for  destructive  acceptance  testing.) 

e.  Operating  temperature  range:  -65°  to  +125°  F. 

f.  Storage  temperature:  -80°  to  +160°  F. 

g.  Flow  rate:  24  lb. /min.  of  air  at  15  inches  of  H2O  through  each 

opening . 

h.  Actuation  time:  The  mixing  valve  is  capable  of  full  traverse,  in 

either  direction  (open  to  by-pass  or  by-pass  to  open)  in  11  + 2 
seconds.  Time  measured  from  signal  on  to  signal  off. 

i.  Distance  from  edge  of  iris  blades  to  center  post  rubber  washer: 

.04  + .01  dimension  must  be  met,  as  shown  in  detail  "A"  on  page  2. 

j.  External  leakage  (outlet  ports  capped):  4.5  s.c.f.m.  maximum  when 

pressurized  through  the  inlet  port  with  air  or  GN2  to  27  inches  of 
H2O. 

1.2  Electrical  Performance  Characteristics.  The  mixing  valve  is  capable  of 
performing  electrically  as  follows: 

a.  Operating  voltage  range:  18  to  30  v.d.c. 

b.  Maximum  operating  current  of  actuator:  2 a.  at  27  v.d.c, 

c.  Insulation  resistance:  50  megohms  minimum  at  500  v.d.c.  between 

each  pin  and  the  valve  housing. 

d.  Potentiometer  resistance:  Port  "A"  open  - 0 to  200  ohms  between 

pins  "A"  and  "B",  4,750  to  5,050  ohms  between  pins  "B"  and  "C" . 
Port  "B"  open  - 4,750  to  5,050  ohms  between  pins  "A"  and  "B" , 0 
to  200  ohms  between  pins  MBM  and  "C". 

e.  Potentiometer  resolution:  1/2  percent  minimum. 

f.  Potentiometer  overshoot:  2 percent  (100  ohms)  maximum  allowable, 

g.  The  wiring  diagrams  are  shown  on  page  3. 

1.3  Life  Cycle.  The  mixing  valve  is  capable  of  completing  5,000  cycles 
minimum  with  an  internal  temperature  of  -65°  F.  without  damage  or 
impairment  of  performance. 
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PORT  It 


PORT  "B" 


CONNECTOR 
PT07-P-  3P> 


PORTVOPEN 


I . SEE  PAGE  4 FOR  THE  10481703  4.00HNCH  c 

IRIS  MIXING  VALVE  EFFECTIVITY. 

2.  THE  APPROXIMATE  OVERALL  DIMENSIONS  OF  THE  ^ 

MIXING  VALVE  ARE  18*0  BY  8.52  BY  6.70  INCHES.  ^ 

3.  THE  APPROXIMATE  UNIT  WEIGHT  IS  820  POUNDS.  OPEN  PORT  W A 

4.  EXPLOOED  ANO  CUTAWAY  VIEWS  ARE  NOT  SHOWN  r 

DUE  TO  LACK  OF  INFORMATION.  GROUND  E 


4,750  TO  5,05  0 OHMS 

/R,mrEN 

4 MAXIMUM  WHEN  PORT 
i “B"  IS  OPEN. 


portVopen 


255p¥f"ij- 

BLACK  iWNPi 


OPEN  PORT  "B“  b MS., 


CONNECTOR  * 
PT07-P-I4-5P 
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CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  preformed 
only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  mixing  valve  is  designed  to  with- 
stand, without  dosage  or  impairment  of  performance,  six  shocks  on  one  of 
the  following  durations  and  wave  forms  at  20  g's  in  each  of  the  three 
major  axes ; 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  mixing  valve  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  vibration  at  each 
resonant  frequency  for  10  minutes  duration  in  each  of  the  three  major 
axes  under  the  following  conditions : 

20  to  45  c.p.s.  at  one  g, 

45  to  95  c.p.s.  at  0.01-inch  double  amplitude  displacement,  and 

95  to  2,000  c.p.s.  at  5 g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  test  and  the  preparation  for 

delivery  Of  the  mixing  valve  are  outlined  in  Qualification  Test  Specification 

10481643  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES . 


Military  - MIL-E-5272 
MIL-Q-9858 


3.2  Standards: 


Military  - MIL- STD- 130 
MIL-STD-643 
MS33586 

Army  Ballistics  Missile  Agency 
ABMA-STD-29 


3.3  Drawings : 

Ordnance  Corps 


10419909 

10481643 

1050930Q 

10509302 

10509305 

10509311 
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"A”  Rev 


"A"  lev. 


"A”  lev. 


"A"  Rev, 
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SUMMARY  SHEET 

Nomenclature  Valv(!;  P111  and  Vent 

Drawing  Numbers:  10414030 

2CM3013l’ 

Vendor:  Marotta  Valve  Corp. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2,000  cy. 

Failure  Rate:  6,993  x 10"6/cy. 

MCBF  (in  cycles):  143 

Total  Number  of  Components 
this  Data  Represents:  29 

Total  Cycles  of  Operation: 

1,287 

Total  Number  of 

Failure’s  Reported:  9 

Vehicle  Equipment :.x 
Ground  Equipment: 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

* Oil/faoisture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical; 

Binding: 

Broken/Cracked: 

Broken/Ruptured : 

Defective : Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connec t ions 
Shorted: 

Other:  


DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  time  data  represents:  SA-2  through  SA-9  Vehicles  (less  flight 

data) 
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DATA  SHEET 


Nomenclature:  Valve,  Fill  and  Vent 


Drawing  Niaabers:  104l4030 

vendor:  Marotta  Valve  Corp. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2,000  Cy* 

Failure  Kate;  24,390  x 10“6/cy. 

MCBF  (in  cycles):  4l 

Number  of  Components 

this  Data  Represents;  X4 

Total  Cycles  of  Operation: 

287 

Number  of 

Failures  Reported:  f 

Vehicle  Equipment:  X 

Ground  Equipment; 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude:  '•  f . •'  ” 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature:  . 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 


Random  Noise; 


Sine  Nave  Method: 


5 g at  20  - 55  cps,  20  g at  140  - 2000  cps. 
Vibrations  0.03  in  . D .A . at  5-5  ~ 140  CpS  ~ 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Erratic 

Foreign  Material 

Frozen 

Improper  Seating 

Intermittent 

Inoperative 

1 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

6 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

1 

Mechanical: 

Binding:  ; 

Broken/Cracked : 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  representsj  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  Report  IN-P&VE-E-62-5 > 

January  21,  1962 
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SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414030  BOTTLE  FILL  AND  VENT  VALVE 


15  March  1962 

MOVED  . _ 


EP-140 


1.  DESCRIPTION. 

The  bottle  fill  and  vent  valve  10414030  is  a normally  closed  solenoid 
operated  vent  valve  that  incorporates  system, -feiij,  gage,  and  vent  ports. 
The  vent  valve  is  a component  of  the  control  pressure  system.  The  valve 
is  used  to  fill  and  vent  the  control  pressure  system  high  pressure  storage 
spheres  with  GN2  and  is  designed  to  operate  by  electrical  solenoid  action. 
The  valve  is  installed  on  the  high  pressure  storage  sphere  assembly 
10413938  in  the  aft  end  of  container  F2  as  shown  in  the  installation  view. 
The  various  functional  characteristics  of  the  valve  are  as  follows: 

1*1  Mechanical  Performance  Characteristics.  The  valve  is  capable  of 
performing  mechanically  as  follows : 

a.  Operating  media:  Air,  gaseous  nitrogen,  or  helium. 

b.  Nominal  operating  pressure:  3,000  p.s.i.g.  internal  pneumatic 

pressure. 

c*  Proof  pressure:  4,500  p.s.i.g.  internal  pneumatic  pressure. 

d.  Burst  pressure  (without  bursting):  7,500  p.s.i.g.  internal 

hydrostatic  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing.) 

e.  Operating  temperature  range:  -65°  to  +165°  P. 

f.  Leakage  past  main  seat:  5 s.c.i.m.  maximum  with  an  internal 

pneumatic  pressure  of  3,000  p.s.i.g.  applied  through  the  fill 
port  throughout  the  operating  temperature  range. 

1*2  Electrical  Performance  Characteristics.  The  valve  is  capable  of 
performing  electrically  as  follows: 

a.  Solenoid  coil  resistance:  17  to  19  ohms  at  68°  F. 

b.  Operating  current  for  continuous  solenoid:  1.3  a.  maximum  at 

24  v.d.c. 

c.  Insulation  resistance:  50  megohms  minimum  between  each  isolated 

terminal  and  valve  body  with  application  of  500  v.d.c.  to 
terminals. 

d.  Solenoid  operating  voltage  with  3000  p.s.i.g.  applied  to  the 

Actuation  * 18  v.d.c.  Deactuation  * 10  v.d.c.  maximum 
to  one  v.d.c.  minimum. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 
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GENERAL  LOCATION 


INSTALLATION  VIEW  - LOOKING  FORWARD 


BOTTLE  FILL  AND  VENT  VALVE  ("B"  REV. ) 
(MAROTTA  VALVE  CORF.  213854) 


® CLEAN  AND  CONDITION  ALL  METALLIC  AND  HONMTALLIC  SURFACES 
IN  ACCORDANCE  WITH  SPECIFICATION  DRAWING  10509305. 

(D  IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH  MIL- STD-130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST  PREFORM D PACKING 

RUBBER  SEAL  IN  ACCORDANCE  WITH  SPECIFICATION  DRAWING 
10509311. 

® OR  APPROVED  EQUIVALENT. 

© CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINATION  WIRING  ASSEMBLY. 

© TORQUE  500  TO  700  INCH- POUNDS. 

© LUBRICATE  WITH  DOW-CORNING  CORP.  D.C.  S3  OR  APPROVED  BQUIVAUOrT. 
© LOCKWIRE  IN  ACCORDANCE  WITH  MB33540  ■ 

© TORQUE  4 TO  6 INCH- POUNDS. 

© TORQUE  8 TO  10  INCH- POUNDS. 


I. 

135042 

RETAINER  SCREW  © TC) 

2. 

111112-EB1 

SET  SCREW  LOCKING  SLUG  (3  PLACES) 

3. 

135052 

CAGE  © 

4. 

135061 

CAGE  SCREEN 

5. 

121902-19 

SKIM  WASHER  (A8  REQUIRED)  © 

6. 

113601 

POPPET  RETURN  SPRING 

7. 

106241-10 

BACKUP  WASHER 

8. 

J200A10 

POPPET  PREFORM D PACKING  (0-RING)  © © 

?. 

139262-1 

VALVE  POPPET  © 

10. 

129661-1 

POPPET  SEAT 

11. 

129872-1 

SEAT  SUPPORT 

12. 

J200A14 

BEAT  PREFORMD  PACKING  (O-RING)  © © 

13. 

135034 

VALVE  BODY 

14. 

133872-1321 

RECEPTACLE  INSULATOR 

IS. 

J200B113 

RECEPTACLE  PREFORMD  PACKING  (O-RING)  © © 

18. 

MS3102E-10SL-4P 

RECEPTACLE  (BENDIX  #10-69211)  © 

17. 

AN936A4 

RECEPTACLE  WASHER  (4  PLACES) 

18. 

AM513C4-3 

RECEPTACLE  SCREW  (4  PLACES) 

19. 

M820995C-20 

LOCKWIRE  © 

20. 

J 2 00 A 30 

ADAPTER  PREFORMD  PACKING  (O-RING)  © © 

21. 

J200A16 

BODY  PREFORMD  PACKING  (O-RING)  © Q 

22. 

J200A17 

BODY  PREFORMD  PACKING  (O-RING)  © © 

23. 

J24A1 

SOCKET  HEAD  MACHINE  SCREW  (2  PLACES)  © 

24. 

M835337-79 

LOCK  WASHER  (2  PLACES) 

25. 

135073 

BODY  ADAPTER 

26. 

M835337-79 

LOCK  WASHER  (3  PLACES) 

27. 

J24A1 

SOCKET  HEAD  MACHINE  SCREW  (3  PLACES)  © 

26. 

J200A30 

COVER  PREFORM D PACKING  (O-RING)  © ft} 

29. 

215312-1311 

COIL  AMD  CORE  ASSEMBLY 

30. 

203031-1 

ARMATURE  AMD  GUIDE  ASSEMBLY 

31. 

107261 

LOCK  HUT 

32. 

107331 

FLAT  WASHER 

33. 

107291 

LOCKWIRE  8CREW 

34. 

107281 

ARMATURE  LOCK  NUT  © 

35. 

102961 

COVER  SCREW  (2  PLACES) 

36. 

133172-1 

COIL  COVER 

°*AWNIY‘ 

HANNtt.  i 
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ART  CONHIOt  NO. 


MHM-fMMt-  683 "A 


REVISION 
DATE  OF 
THIS  PAGE 


127  Apr  1962 


| MS FC  MANUFACTURING  ENGINEERING  DIVISION 

NASA 

MANUFACTURING  PLAN 

PKOCSDUK 

EP- 140 

"*“3  w 4 

A- 
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GAGE  FORT  <<- 


§1 


FILL  PORT ■> 


1 . SEE  PAGE  4 FOR  THE  10414030  BOTTLE 
FILL  AND  VENT  VALVE  EFFECTIVITV. 

2.  THE  APPROXIMATE  OVERALL  DIME  MUONS 
OF  THE  VALVE  ARE  520  BY  142  BY2.7S  INCHES. 


3.  THE  APPROXIMATE  UNIT  WEIGHT  IS  2.0 
POUNDS. 


SYSTEM  PORT  <=5^ 


KWNONDME  _ _ 1 

27  AM  1962 
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EP-140 


1.3  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  Impairment  of  performance,  six  shocks  of  one  of 
the  following  durations  and  wave  forms  at  35  g's  in  each  of  the  three 
major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.4  vibration  Withstanding  Capability.  The  valve  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  3 g’s. 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement. 

100  to  2,000  c.p.s.  at  10  g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  qualification  and  acceptance  tests  and  the  preparation  for  delivery 
, c the  vaive  are  outlined  in  Performance  Specification  10419911  and  Packag- 
ing and  Packing  Specification  10509302. 


REFERENCES . 

3.1  Specification. 

Military  - MIL-E-5272 


Drawings . 
Ordnance  Corps 


10419911 

10509302 

10509303 

10509305 

10509311 


Standards . 

Military  - MIL- STD- 130 
MS33540 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 


EFFECTIVITY 


VEHICLE 


REVISIONS 


"B"  Rev. 


"B"  Rev. 


”B"  Rev. 


B"  Rev. 


"B"  Rev. 


SPARES 


Before  installing  modify  to  latest  configuration 


10414030 
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REVISION  DATE 


BATA  SHEET 

Nomenclature:  Valve  (Sphere,  Pill  and  Vent) 

Drawing  Numbers:  2GM30131 

vendor:  Marotta  Valve  Corp. 

Saturn  I Vehicle 

Location;  S-I  Stage 

Estimated  Design  Life:  2,000  CJT  . 

Failure  Rates  2,000  x lQ^/ey. 

MCBF  { in  eye  lea  ) : 500 

Number  of  Components 

this  Bata  Represents  s 15 

Total  Cycles  of  Operation:  1,000 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  2 

Ground  Equipment: 

■'  : ‘ ---'i 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  Reference  page  3 

Acceleration:  >: 

Altitude;  ' 

Radio  Interference: 

Salt  Spray: 

Shock* 

II. 6.1 

High  Temperature: 

Low  Temperature:  * 

Ambient  Room  Temperature; 

Thermal  Shock: 

Shock  Impact  (Flat  Drop); 
Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 

Vibration: 

Decembo- 1965  (Revis  ion  ) II  . 6 . 1 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Ciose 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-9  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER , DATE  AND  SOURCE 
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Additional  information  concerning  the  Bottle  Fill  and  Vent 
Valve,  Part  No,  2QM30131: 


The  two  failures  were  reported  on  Inspection  Reports. 

NOTE:  Valves  10414030  and  20M30131  are  identical,  physically 

and  functionally. 
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MANUFACTURING  PLAN 


SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
20M30131  BOTTLE  FILL  AND  VENT  VALVE 


H—| 

HP 1-2000 

Mm 

1 o'  4 

l.  DESCRIPTION. 

Th*  bottle  fill  and  vent  valve  20H30131  Is  a noraally  closed,  solenoid 
operated,  2-way,  2-position,  control  valve  that  Incorporates  systesi,  fill, 
gage,  and  vent  ports.  The  vent  valve  is  a component  0f  the  control  pres- 
sure system  and  the  camera  ejection  system.  The  valve  is  used  to  fill  and 
vent  the  control  pressure  system  and  the  camera  ejection  system  high  pres- 
sure GN2  storage  spheres.  The  valve  is  controlled  by  electrical  signal 
that  energises  the  valve  solenoid.  The  valve  used  in  the  control  pressure 
system  is  located  on  the  high  pressure  sphere  assemblies  located  in  the. 
rear  skirt  of  container  F3  as  shown  in  the  installation  view.  The  valve 
used  in  the  camera  ejection  system  is  located  on  the  high  pressure  sphere 
assembly  located  on  the  fin  II  side  of  the  radial  beam  between  fins  I and 
II  on  the  spider  beam  just  forward  of  container  LC  as  shown  in  the  installa- 
tion view.  The  various  functional  characteristics  of  the  valve  are  as 
follows: 


1.1 


Mechanical  Performance  Characteristics, 
performing  mechanically  as  follows: 


The  valve  is  capable  of 


1.2 


a.  Operating  media:  Air,  gaseous  nitrogen,  or  helium. 

b.  Nominal  operating  pressure:  3,000  p.s.i.g.  Internal  pnetanatic 

Pressure.  • -AffC  ■ 

c.  Proof  pressure:  4,500  p.s.i.g.  Internal  pneumatic  pressure. 

d.  Burst  pressure  (without  bursting):  7,500  p.s.i.g.  internal 

hydrostatic  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing.) 

e.  Operating  temperature  range:  -65°  to  +165°  F. 

f.  Leakage  past  main  seat:  5 s.c.i.m.  maximum  with  an  internal 

pneumatic  pressure  of  3,000  +20  p.s.i.g.  applied  through  the 
fill  port  throughout  the  operating  temperature  range. 

g.  External  leakage:  2 s.c.i.m.  maximum  wl^en  pressurised  to  3,000 

+20  p.s.i.g. 

Electrical  Performance  Requirements.  The  electrical  performance 
requirements  of  the  valve  are  as  follows: 


a. 

b. 

c. 

d. 


a. 


f. 


Solenoid  operating  voltage:  22  to  32  v.d.c.  with  28  v.d.c.  nominal. 

Solenoid  coil  resistance:  17  to  19  ohms  at  68°  F. 

Solenoid  operating  current:  1.8  a.  maximum  at  the  nominal  supply 

voltage  of  28  v.d.c. 

Insulation  resistance:  50  megohms  minimum  between  each  Isolated 

terminal  and  valve  body  with  application  of  300  v.d.c.  to 
terminals. 

Solenoid  operating  voltage  with  3,000  p.s.i.g.  pneumatic  pressure 
applied  to  the  inlet  port  of  the  valve:  Actuation  - 18  v.d.c, 

maximum*  Deactuation  - 10  v.d.c.  maximum  to  one  v.d.c.  minimum. 

Solenoid  voltage  endurance:  28  +g  v.d.c.  applied  to  the  coil 

continuously  for  a minimum  of  4 hours. 


(Continued  on  page  4) 
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installation  nn  - unw  i 


installation  vm  - lookxno  poknaid 


ftorru  nu.  an d nit  valvi 
(M4N0TTA  MUI  POM.  215154) 


(A)  CLIMI  AND  CONDITION  ALL  NSTALLXC  AND 

I N0MSTALL1C  JWACIS  IN  ACCODDAHCI 

WITH  NSFC-SPK-164. 

(D  IDtHTIFT  IT  MAKING  IN  ACTON  BANT  I WITH 
NIL- STD- 130. 

© STAR  INI  CMI  DAT!  OT  TM  QLDNST 

nimmo  packmo  mam  seal  in 

A000UANCI  WTN  IPOCITICATION 
DNANINO  10504311. 


TTQN  DUX  NO  All  HALT. 

<J)  TOW  500  TO  »0  INCO-IOUM. 

d)  uuicati  witn  Dov-conmn  ooar.  o.c. 

^ ON  APM0VID  tOWCVAUNT. 

(g)  iocwiu  IN  WBMWI  wna  hum. 
(2)  TMQOt  4 10  I WCH-POOMS. 

$ TOW  • 10  10  INU  POSMS. 


133042 

111112-01 

13)0)2 

13)041 

121402- 14 

113401 

100241-10 

J 2004 10 

134242-1 

124041-1 

124012-1 

J20QA14 

13)034 

133072-1321 

•12000113 

NU1020-10SU4T 

AM34A4 

AMS13C4-3 

W20443C-20 

3200A30 


■Mil 

03)337.  74 

1)3073 

03)337-74 

J24A1 

J200A30 

113312-1311 

303031-1 

107241 

107)31 

107241 

107301 

103401 

133173-1 


SIT  KUV  LOCKING  1 
CAOI  © 


SUM  NASNia  (AS  OQUIttO)  ® 

NfTIT  IRON  IPtlNG 
UCDf  HUM! 

ror tit  rumauo  tacking  (o-king)  (d)  © 
valvi  rorm  © 

TOT 1ST  IIAT 

SKAT  SDTTOOT  _ _ 

SLAT  PtirotOD  TACKING  (0-KING)  (g)  © 

VALVI  NOW 
UCBITACLI  INSUUTOt 
ucimcu  TOKPOONU  TACKING 
(O-KXNC)  (W  © 

ISC  ITT  AC  LI  (Mfinx TlO-44211)  (§) 

UUTTACU  HASHII  (4  T LAC II) 

MCMACLK  SCUM  <4  PLACI8) 

UKKMIU  ® 

AOATTKI  PKSTOOOD  PACKINC  (O-KINO) 

•0 Wt  IWHISMB  PACKING  (O-IXM)  J®  © 
■OOV  POinOMD  PACKING  (0  KING)  (S)  © 
BOCKXT  MAD  MCMM  SCOW  (2  PLACU)  Q) 
LOCK  OSMt  (2  PLACIS) 

MOT  AOimO 

1CCK  00—1  (3  PLACID  _ 

SOCKCT  MAO  MACNIO  SCIIW  (3  PLACU)  U) 
com  riiwmoi  tackino  (o-unc)  (g)  © 
COIL  AM  COM  ASS  HOLT 
IMA  HIM  AM  ODIM  AS  HOLT 
LOCK  MOT 

1001010  SCOW  ^ 

I MATOS  LOCK  NOT  ® 

com  scow  (2  placid 
mil  oom 
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MANUFACTURING  PLAN 


!•?  Life  Cycle,  The  valve  is  capable  of  2,000  actuating  and  deactuating 
operations  of  the  solenoid  with  the  fill  port  pressurized  to  3,000 
t 20  p.s.l.g.  pneumatic  pressure. 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  six  shocks  (three  in  each 
direction)  of  one  of  the  following  durations  and  wave  forms  at  35  gTs 
in  each  of  the  three  major  axes  with  the  inlet  port  pressurized  to  3,000 
t 20  p.s.l.g.  pneumatic  pressure: 

10-milliseconds  duration  - triangular  wave,  or 
8-mllliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1*5  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
frequency  for  5 minutes  duration  in  each  of  the  three  major  axes  under 
the  following  conditions: 

20  to  55  c.p.s.  at  8 g's, 

55  to  95  c.p.s.  at  0.03-lnch  double  amplitude  displacement,  and 

95  to  2,000  c.p.s.  at  15  gTs. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  qualification  and  acceptance  tests  and  the  preparation  for  delivery  of 
the  valve  are  outlined  in  Performance  Specification  10M01149  and  Packaging 
and  Packing  Specification  10509302. 

REFERENCES. 


Specifications: 

Military  - MIL- E- 52 72 
MIL- Q- 9858 

NASA  - MSFC- SPEC- 164 
Drawings: 

Ordnance  Corps  - 10509302 
10509303 


Standards: 

Military  - MIL- STD- 130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD-18 


10509311 

10M0U49 


EFFECTIVITY 


GzaEsati'Zi'iiuxyi 


MSTC  - Pm  1111-1  (JMM  1911) 


II. 6.1 

Page  18  of  18 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Burned  Out 

Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 
Shorted : 

Other:  

Reference  Individual 

drawing  sheets 


DATA  SOURCE:  MSEC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS:  SA-1  through  SA-10  (leSS  flight  data) 


1 


DATA  SHEET 


Nomenclature:  Pre-Valve  (LOX ) 

Drawing  Numbers:  104l4005  vendor:  North  American  Aviatioi 


Saturn  I Vehicle  Location:  S-I  Stage 

Estimated  Design  Life:  2,000  Cy . 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration* 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature:  i4o°f 

Low  Temperature:  — 65  °F 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop); 


MCBF  (in  cycles) : 3^3 

Total  Cycles  of  Operation:  7 >203* 

Vehicle  Equipment:  X 

Ground  Equipment  : 


. Failure  Rate:  2,915  x 10~6/cy. 

Number  of  Components 

this  Data  Represents:  49 

Number  of 

Failures  Reported:  21 


Leakage  Rate: 

Humidity: 


Main  seal  25  scim,  shaft  seal  20  scim  at 


Random  Noise: 


Sine  Nave  Method: 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

, Burned  Out 

Indicator  Shows: 

Erratic 

4 

No  Open 

Foreign  Material 

3 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked; 

Inoperative 

. 

Broken/Runtured : 

1 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing:  j 

1 

Over  Heated 

Operation 

“Sluggish 

Pins/Connections 
Shorted:  J 

Other: 

3 

Out  of  Specs 

1 

Thermostat  improper 

Oil/Moisture 

Saturation 

operation 

7 

Sticking 

1 

Blanket  heater  open 

Would  Not  Open 

circuit 

Would  Not  Close 

Pressure : 

None 

Low  . 

High 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

DATA  represents,  SA'1  through  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

MSFC  Report  IN-P&VE-E-62-5 
January  21,  1962 

II.7.1 
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Additional  Information  concerning  the  10414005  valve  unit: 

Four  failures  were  reported  on  Unsatisfactory  Condition 
Reports  an4  seventeen  on  Inspection  Reports. 


December  1965  (Revision) 
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(intentionally  Left  Blank) 


MSFC 


FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414005  LOX  PRELIMINARY  VALVE  ASSEMBLY 


1.  DESCRIPTION. 


25  August  1961 


f*ai  1 o>  4 


The  LOX  preliminary  valve  assembly  10414005  is  a normally  closed  pneuma- 
mechanically  operated  gate  type  valve.  The  valve  assembly  is  opened  when  the 
solenoid  in  the  fuel  and  LOX  MY- 74V  control  valve  10414027  is  energized  to 
allow  GN2  from  the  control  pressure  system  to  pressurize  the  control  port  of 
the  valve  assembly.  The  valve  is  closed  only  in  case  of  an  emergency  such 
as  suction  line  failure  of  engine  malfunction.  A valve  assembly  is  used  in 
each  of  the  eight  IOX  suction  lines.  Two  LOX  suction  lines*  are  located  in 
the  rear  skirt  of  each  70-inch  LOX  container.  The  two  valve  assemblies  in 
the  rear  skirt  of  container  LI  are  installed  in  the  LOT  suction  lines  of 
engines  No.  4 and  No.  5.  The  two  valve  assemblies  in  the  rear  skirt  of  con- 
tainer L2  are  installed  in  the  LOX  suction  lines  of  engines  No.  1 and  No,  6. 
The  two  valve  assemblies  in  the  rear  skirt  of  container  L3  are  installed  in 
the  LOT  suction  lines  of  engines  No.  2 and  No.  7.  The  two  remaining  valve 
assemblies  in  the  rear  skirt  of  container  L4  are  installed  in  the  LOT  suction 
lines  of  engines  No.  3 and  No.  8.  The  location  of  the  valve  assemblies  are 
shown  in  the  installation  view.  The  various  functional  characteristics  of 
the  valve  assembly  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  valve  assembly  is  capable 

of  performing  mechanically  as  follows: 

a.  Line  pressure:  25  p.s.i.g.  minimum  to  150  p.s.i.g,  maximum. 


Gate  play: 


maximum. 


c.  Parallelism  between  the  surface  of  the  closed  gate  and  the  flat 

machined  surface  of  valve  housing : ±*  0°  30* 

d.  Service:  LOX 

e.  Internal  leakage  with  75  p.s.i.g.  pressure  in  the  line  and  the  gate 

in  both  the  open  and  closed  positions  alternately: 

Shaft  seals  - 20  s.c.i.m.  maximum. 

Gate  pin  seals  - 2 s.c.i.m.  maximum. 

Main  seat  - 25  s.c.i.m.  maximum  (applies  only  with  gate  in  the 
closed  position). 

f.  External  leakage:  No  leakage  allowed. 

1.2  Pneumatic  Operating  Characteristics . The  valve  assembly  is  capable  of 
operating  pneumatically  as  follows: 

a.  Control  cylinder  operating  temperature  range:  +70°  to  +140°  F. 

b.  Minimum  operating  pressure:  500  p.s.i.g.  internal  pneumatic 

pressure. 

c.  Nominal  operating  pressure:  750  p.s.i.g.  internal  pneumatic 

pressure . 

d.  Proof  operating  pressure:  1,125  p.s.i.g.  internal  pneumatic 

pressure. 

e.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  internal  pneu- 

matic pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing. ) 

f.  Operating  media:  Air,  gaseous  nitrogen,  or  helium, 

g.  Leakage  past  the  control  cylinder:  5 s.c.i.m.  maximum  with  750 

p.s.i.g.  internal  pneumatic  pressure  applied. 

1.3  Electrical  Performance  Requirements.  The  electrical  performance  requir 
ments  of  the  valve  assembly  are  as  follows: 

a.  Switch  actuation:  At  1°  t 0°  30'  before  the  gate  is  in  its 

etely  open  or  closed  position.  (10414005 


- *>m  MSI  (Jun.  JM1) 
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MSFC  FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 

PROCEDURE  EP-140 


NASA 


MANUFACTURING  PLAN 


'«:i1 


\ VTs^s^a  \ 

\(g! 

INSTALLATION  VIEW  - LOCKING  FORWARD 
(TYPICAL  ON  CONTAINERS  LI,  L2,  U , AND  LA) 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
HOtMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

ALL  MATERIALS  OTHER  THAN  SEALANTS  MUST 
MEET  THE  REQUIRBiINTS  FOR  COMPATIBILITY 
WITH  LOX  IN  ACCORDANCE  WITH  MSFC -SPEC- 106 . 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  PACKING  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION  DRAW- 
ING 10509311. 

CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINATION 
DURING. ASSEMBLY. 

OR  APPROVED  EQUIVALENT. 

TORQUE  16  TO  20  INCH-POUNDS. 

LUBRICATE  WITH  DOW- CORNING  CORF.  D.C.  55 
OR  APPROVED  EQUIVALENT. 

LOCKWIRE  IN  .ACCORDANCE  WITH  HS33540. 

TORQUE  50  TO  70  INCH-POUNDS. 

TORQUE  15  TO  18  INCH-POUNDS. 

SPOT-TIE  THE  ELECTRICAL  WIRES  AT  3 -INCH 
INTERVALS. 

TORQUE  6 TO  8 INCH- POUNDS. 

TORQUE  10  TO  12  INCH- POUNDS. 

INSTALL  UNDER  THE  NUT  PLACED  HERE  AND 
ON  THE  OPPOSITE  SIDE  OP  THE  BOX. 

INSTALL  WASHER  2W18-416  UNDER  IS  TWO 
REMAINING  NUTS. 

TORQUE  SO  TO  70  INCH-POUNDS. 

POSITION  THIS  LEVER  SO  THAT  THE  SPLINE 
INDEX  SCRIBE  MARK  IS  IN  LINE  WITH  THE 
PUNCH  MARK  SHOWN  ON  THE  SHAFT. 

TORQUE  100  TO  140  INCH- POUNDS. 

TORQUE  TO  50  INCH-POUNDS. 


PRIOR  TO  INSTALLING  THE  VALVE  GATE  AND 
SHAFT,  PLACE  THIS  SEAL  BLANK  IN  THE 
CASTING  9615-48013-9  AND  RETAIN  WITH 
THE  RETAINER  9615-48024.  WITH  BOTH 
HALVES  TOGETHER,  FORCE  THE  TOOL  365-796 
THROUGH  THE  SEAL  BLANK  TO  FORM  THE  SEAL. 
REMOVE  THE  TOOL  AND  SEAL  TOGETHER. 
INSTALL  THE  SHAFT  AND  SLIP  THE  FORMED 
SEAL  FROM  THE  TOOL  TO  THE  SHAFT  BY 
USING  THE  RETAINER  9615-48024. 

LUBRICATE  WITH  ALPHA  KOLYKOTE  COUP. , 
MOLYKOTE  TYPE  Z POWDER  OR  APPROVED 
EQUIVALENT.  BLOW  OTP  EXCESS  LUBRICANT 
WITH  DRY  NITROGEN  GAS. 

TORQUE  TO  43  INCH- POUNDS. 

TORQUE  22  TO  30  INCH- POUNDS. 

TORQUE  130  TO  150  INCH- POUNDS. 

ADJUST  SO  THAT  WHEN  THE  PISTON  IS  IN 
THE  CLOSED  POSITION  THE  GATE  IS 
COMPLETELY  CLOSED  - TOP  SURFACE  OP 
THE  GATE  PARALLEL  WITH  THE  TOP  SUR- 
FACE OF  THE  GATE  HOUSING  WITHIN  PLUS 
OR  MINUS  ZERO  DEGREES  30  MINUTES. 

TORQUE  50  TO  55  INCH- POUNDS. 

TORQUE  20  TO  25  INCH-POUNDS,  , 

WIRE  RING  TO  HOUSING  TWO  PLACES  AS  | 

REQUIRED.  I 

TORQUE  TO  85  INCH- POUNDS  MAXIMUM, 

LACE  HEATER  ASSEMBLY  BLANKET  TO  PISTON 
HOUSING  ASSEMBLY  AS  REQUIRED. 


NAS679A08W 

800-015-8 

9512-48065 

AM6230B22 

MS20995N40 

AN4N10A 

2W16-416 

9512-48425 

2P9-7-7 

9512-48425-3 

9512-48429 

AN993N20 

ANS00A2-10 

2W1C6-8-16 

2SE6 


9615-48066 
10-40450-10 
AM3 102E10SL3P 
RDM 1-4002- 0001 
2W18-4 
AN50QA4-6 
AN 1226 76 
9612-48422 
AN 340-6 
2W1AL1 7-20-62 
MAS679A4W 
9615-48030 
9615-48427 
AN6227B9 
9512-48426 
MS20995N51 
AN5-12A 
NAS679A5 
9312-48431 
9615-48024 
AN4-5A 
9615-48269 
961-5-48062 
ANA -1  LA 
AN5-32A 
9615-48013-51 
KR-6-1 
LI 24 6-1-6 
9615-48068 
9615-48013-9 
400496 
10414501 
10414500 
MS20995C32 
9615-48266 
9512-48432 
AN6227B13 
AN6230B6 
X5133-31MF 
9512-48014 
402658 
9-3224-11 
402656 
402657 
MS20995N32 
20N303B2 


GENERAL  LOCATION 


LOX  PRELIMINARY  VALVE  ASSEMBLY  <"C" 
REV.  AND  EO-6A,  -7A,  -8,  AND  -9) 
(NORTH  AFRICAN  AVIATION  INC. 
^0.^512-48410-61)  ® ® ® 

NUT  (4  PLACES)  (5) 

LOCK-O- SEAL  (4  PUCES)  (f) 

COVER  _ _ 

PREFORMED  PACKING  (O-RING)  (F)  ® 
LOCKWIRE  (J) 

BOLT 

WASHER 

VALVE  SWITCH  ARM  ASSEMBLY 

PIN 

ARM 

SWITCH  ASSEMBLY 
LOCKWIRE  (T) 

SCREW  (4  PUCES)  (l) 

WASHER  (4  PUCES) 

MICRO  SWITCH  (MICRO  SWITCH  CORP.) 

(2  PLACES)  (7) 

ACTUATOR  (M1CR&3WITCH  CORP.) 

(2  PUCES)  (f) 

INSUUTION  TUBIRg 
ELECTRICAL  WIRING 
TYING  CORD  ® 

BOX 

GASKET  (BENDIX  AVIATION  CORP.)  (VY 
CONNECTOR  (BENDIX  AVIATION  CORP.L© 
LUG  (REPUCES  PART  NO.  R2-1-1)  (jj 
WASHER  (3  PUCES) 

SCREW  (4  PUCES)  ® 

PIN 

SETSCREW  (2  PLACER 
NUT  (2  PUCES)  (?) 

WASHER J2  PLACES)^ (q) 

NUT  (?) 


9627-48497 

9312-48411 

RL28SB-8 

RD206SB-6-5L 

9512-48411 

R206SB-8 

RLR28SB-8 

9312-48424 


PACKING  (O-RING)  (?)  (?) 

© 


WASHER_(2  PUCESnCo) 
NUT  (¥) 

GASKET^ 

PIN  (h) 

PREFORFftn  PACKING  (O-R] 

LOCKWIRE  (j) 

BOLT  _ 

NUT  © 

SHAFT 

RETAINER 

BOLT  (2  PUCES)  ® 
WASHER  ^ 

SEAL  (v)® 

BOLT  (2  PLACES)  © 
BOLT  (4  PUCES) 

PISTON  HOUSING  ASS£MBL' 
RING  (2  PUCES)  (?V 
INSERT  (2  PUCES )Zf?) 
STUD  (4  PUCES)  (yY^ 
CASTING 

STUD  (6  PUCES)  © 
PIN 

NIPPLE  (zV 
LOCKWIRE  ^j)  _ 


PREFORMED  PACKING  (O-RING)  UO 
PREFORMED  PACKING  (O-RINC)  (?¥«) 
RING  GjALDES  KOHINOOR  INC.)  YfY^ 

PISTOhASSEMBLY  © 

SPRING 

CYLINDER  CAP 
BOLT  (AB) 

lockwirV  (j) 

TAPER  PIN  (MAKE  FROM  MS24692- 155D) 
(REPUCES  THE  VENDOR  FURNISHED  PIN 
AN385AH10P7) 

GASKET 

HOUSING  ASSEMBLY 
RING  (2  PUCES)  ® 

INSERT  (2.  PUCES)  © 

HOUSING 

INSERT  (4  PUCES)  © 

RING  (4  PUCES)  ® 

WASHER 


70. 

9615-48591-3 

CATE 

71. 

9613-48074-3 

WASHER 

72. 

AH3H3A 

BOLT  UC> 

73. 

9615-48107 

SEAL  ® 

74. 

9312-48413 

RING 

75. 

MS20995N91 

LOCKWIRE  (AD> 

78. 

9312-48360 

CASKET 

77. 

9615-48020 

PIN  (5) 

78. 

AM4H3A 

BOLT  (T  PUCES) 

79. 

2W18-316 

WASHER  (4  PLACES) 

80. 

NAS679A3 

NUT  (4  PUCES)  © 

81. 

9312-48430 

HEATER  ASSEMBLY 

82. 

BRASS  WIRE (MIL-QQ-W- 321  ,C0MP.  A)<g) 

REVISION  TO:  1 

04 

E O'* 

-6A,  -7A, 

-8,  and  -9 

REVISION 
DATE  OF 
THIS  PAGE 


apt  control  no.  M-F&AE-EP140-476-A 
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ATWN  AND  MMM»U  IM«Th 


fctVItjgilfryt 


msfc  fabei  cation  and  assembly  enoineebino  division 


MOCtDUM  EP-140 


MANUFACTURING  PLAN 


1.3  Electrical  Performance  Requirements  (con.) 

b.  The  heater  and  switch  wiring  diagrams  are  shown  on  page  3. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  are  outlined  in  Acceptance  Test  Requirements  10414105 
and  Packaging  and  Packing  Specification  10509302. 


3 . REFERENCES . 

3.1  Specifications: 

NASA  - MSFC-SPEC-106 

Rocketdyne  - RA0113-001 


3.3  Drawings: 

Ordnance  Corps  - 10414105 
10419909 
10509302 
10509303 
10509305 
10509311 


3.2  Standards: 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile  Agency 
A3MA-STD-18 


VEHICLE 


SA-T 


SA-1 


SA-2 


SA-3 


SA-4 


Spares 


EFFECTIVITY  OF  10414005 
REVISIONS 


"C" 


-7A, 

-8, 

and 

-9 

-7A, 

“8, 

and 

-9 

-7A, 

-8, 

and 

-9 

-7A, 

-8, 

and 

-9 

-7A. 

-8. 

and 

-9 

"C"  Rev. . EO-6A.  -7A.  -8.  and  -9 


Before  installing  modify  to  latest  configuration 


10414005 
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DATA  SHEET 


Nomenclature:  Pre-valve  (LOX ) 


Drawing  Numbers:  2GM30042 

vendor,  Parker  Aircraft  Co. 

Saturn  I Vehicle 

tocetton,  S-I  Stage 

Estimated  Design  Life:  2,000  Cy  • ‘ 

Failure*  Rate : ^ * 399  * lCT^/ey , 

MCBF  {in  cycles):  227*3 

Number  of  Components 
this  Data  Represents:  ^0 

Total  Cycles  of  Operation; 

9,318* 

Number  of 

Failures  Reported:  4l 

Vehicle  Equipment:  X 
Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  99  to  93  ^ 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature : 4 hOUTS  at  l65  °F 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

shock  iapact  (not  ^?.  9 triangle  waves  al 

milliseconds 

Leakage  Rate: 

Humidity: 

Random  Noise: 


for  10 


Sine  Wave  Method: 

5.0  g at' 20  - 55  cps.  2.0  g at  110  - 2000  cps 


Vibration: 

lug  in,  D.&.  a 

55  - llo  cps  (5  minute  duration  for  eae 


55  - 


December  1965  . 

* Minimum  eyeless  Serial  No.  112,  l44> 
145,  139  not  in  cycle  logs  . ;■ 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

'Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

2 

Other: 

Unspecified 

1 

Valve  had  to  be 

recycled  several 

times  before 

closed  light  came 

on 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-7  Vehicles  (less  flight  data) 

CALENDAR  TIME  DATA  REPRESENTS: 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  F61Q0017  j Feb,  1, 

1962,  Parker  Aircraft  Co. 
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Additional  Information  concerning  the  LOX  Pre-Valve  No.  20M3Q042 
component:  ‘ “ ~ 


Forty-one  failures  were  reported  on  Inspection  Reports. 


December  1965  (Revision) 
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MANUFACTURING  ENGINEERING  DIVISION 


SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M30042  LOX  BALL  ROTOR  SHUT-OFF  VALVE 


DESCRIPTION. 

The  LOX  ball  rotor  shut-off  valve  20M30042  Is  a normally  closed,  spring 
loaded  valve  that  is  opened  pneumatically  by  an  Integral  control  piston 
assembly.  The  valve  Is  a component  of  the  LOX  suction  line  system  and  the 
LOX  fill  and  drain  system.  One  valve  is  used  in  each  of  the  eight  LOX 
suction  lines  and  another  Is  used  in  the  LOX  fill  and  drain  line.  In  the 
LOX  suction  line  system,  the  shut-off  valve  is  opened  when  the  solenoid  in 
the  fuel  and  LOX  MV-74V  control  valve  20M30128  is  energized  to  allow  GN2 
from  the  control  pressure  system  to  pressurize  the  control  port  of  the 
integral  control  piston  assembly.  The  shut-off  valve  is  closed  only  in 
case  of  an  emergency  such  as  suction  line  failure  or  engine  malfunction. 

In  the  LOX  fill  and  drain  system,  the  shut-off  valve  is  opened  when  ground 
source  GN2  pressurization  admitted  through  the  1/4- inch  quick  disconnect 
coupling  nipple  20M30390  is  allowed  to  pressurize  the  control  port  of  the 
integral  control  piston  assembly.  Two  shut-off  valves  are  located  in  the 
rear  skirt  of  containers  LI,  L2,  L3,  and  L4  in  the  LOX  suction  lines  as 
shown  in  the  installation  view.  An  additional  shut-off  valve  is  located 
in  the  rear  skirt  of  container  L3  in  the  U)X  fill  and  drain  line  as  shown. 
The  various  functional  characteristics  of  the  shut-off  valve  are  as 
follows: 

1.1  Mechanical  Performance  Characteristics.  The  shut-off  valve  is 

capable  of  performing  mechanically  as  follows: 

a.  Flow  chamber  operating  media:  LOX  or  LN2. 

b.  Control  piston  assembly  operating  media:  Gaseous  nitrogen, 

helium,  or  air. 

c.  Gate  opening  method:  Pneumatic  pressurization. 

d.  Gate  closing  methods:  Primary  - spring  force.  Alternate  A - 

spring  force  and  pneumatic  pressurization.  Alternate  B - 
pneumatic  pressurization  solely.  (NOTE:  Selection  of  the 

operation  method  is  possible  by  performing  only  minor 
modifications  when  the  shut-off  valve  is  installed.) 

e.  Flow  chamber  operating  pressure:  150  p.s.l.g.  minimum  internal 

pressure. 

f.  Control  piston  assembly  operating  pressure:  750  p.s.l.g.  nominal 

with  500  p.s.l.g.  minimum. 

g.  Flow  chamber  proof  operating  pressure:  225  p.s.l.g.  minimum 

Internal  pressure. 


IMVtSON  DAT! 


20M30042 I 
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h.  Control  piston  assembly  proof  operating  pressure:  1,125  p. s.i.g. 

minimum  internal  pneumatic  pressure* 

i.  Flow  chamber  burst  pressure  (without  rupture):  375  p. s.i.g. 

minimum  Internal  hydrostatic  pressure. 

j.  Control  piston  assembly  burst  pressure  (without  rupture) : 1,875 

P* s.i.g.  minimum  internal  pressure. 

k.  Surge  pressure  withstanding  capability:  100  surge  pressure 

cycles  from  0 to  300  to  0 p. s.i.g. 

1*  Operating  temperature  range:  Liquid  nitrogen  temperature 

stabilised  in  the  flow  chamber  to  +165°  F. 

m.  Temperature  shock  withstanding  capability:  5 shock  cycles  from 

+165"  F.  to  12*2  temperature. 

n.  Pressure  drop  through  flow  chamber  with  a LOX  flow  rate  of  3,250 

g.p.m.  at  a density  of  71.38  pounds  per  cubic  foot:  1.5  p.s.l. 

maximum. 

o.  Flow  chamber  gate  seal  liquid  leakage:  No  liquid  leakage,  as 

evidenced  by  the  formation  of  test  medium  droplets,  with  the 
preliminary  valve  Inlet  port  pressurised  from  0 to  150  p. s.i.g. 
with  either  LOX  or 

p.  Flow  chamber  gate  seal  gaseous  leakage:  5 s.c.l.m.  maximum 

gaseous  leakage  with  the  preliminary  valve  inlet  port  pressur- 
ised from  0 to  150  p.s.l. g.  with  GN2» 

q.  Flow  control  gate  shaft  seal  leakage:  5 s.c.l.m.  with 

the  flow  chamber  gate  fully  open  and  with  the  flow  chaodwr 
pressurised  from  0 to  150  p. s.i.g.  with  LOX,  12*2,  or  GN2. 

r.  Control  piston  assembly  leakage:  1.0  s.c.l.m.  maximum  from  either 

the  opening  or  closing  portion  when  they  are  pressurised  from 
0 to  750  p. s.i.g.  with  GN2. 

a.  External  flow  chamber  leakage:  None  when  pressurised  from  0 to 

150  p.s.l. g.  with  LOX  or  GN2.  (NOTE:  Flow  from  bleeds  or 

vents  is  not  considered  leakage.) 

t«  External  control  piston  assembly  leakage:  None  from  either  the 

opening  or  closing  portion  when  they  are  pressurised  from  0 to 
750  p.s.l. g.  with  GN2. 

u.  Closing  response  time  (measured  from  the  open  position  switch 
indication  to  the  closed  position  switch  indication  when  the 
control  pressure  is  vented  and  the  gate  is  moved  to  the  dosed 
position  by  spring  force):  300  ± 100  milliseconds  when  the 
flow  chamber  is  pressurised  to  100  p. s.i.g.  with  LOX  or  I2f2 
under  static  or  nominal  flow  conditions. 
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MANUFACTURING  ENGINEERING  DIVISION 


MPI-2000 


/ \ - 


FILL  AND  DRAIN  VALVE  LOCATED 

ON  CONTAINER  L3  ONLY 


fa 


\ ; i is 


A >>- 


\f  \\  v / 


GENERAL  LOCATION 


INSTALLATION  VIEW  -"LOOKING  FORWARD 
(TYPICAL  ON  CONTAINERS  LI.  L2,  L3.  AND  L4) 


(a)  CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  NSFC- SPEC- 164  FOR  LOX  OR 
PNEUMATIC  SERVICE  AS  APPLICABLE. 

(5)  ALL  MATERIALS  OTHER  THAN  SEALANTS 
MUST  MEET  THE  REQUIREMENTS  FOR 
COMPATIBILITY  WITH  LOX  IN  ACCORD- 
ANCE WITH  MSFC- SPEC- 106. 

© IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL-STD- 130. 

(D)  STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  PACKINC  SEAL  IN 
THE  CONTROL  ASSEMBLY  IN  ACCORD- 
ANCE WITH  MSFC- STD- 105. 

© CARE  MUST  BE  TAKEN  TO  PREVENT  CON- 
TAMINATION DURING  ASSEMBLY. 

© UR  APPROVED  EQUIVALENT. 

© ANODIZE  THE  ALUMINUM  SURFACES  OF 

THE  CONTROL  PISTON  ASSEMBLY  GRAY 
AND  THE  FLOW  CHAMBER  GREEN  IN 
ACCORDANCE  WITH  MIL-A-8625, 

TYPE  It. 

© LOCKWIRE  IN  ACCORDANCE  WITH  MS33540 
AND  APPLY  3 /8-INCH  DIAMETER  SEAL 
AFTER  TESTING. 

© LUBRICATE  THREADS  WITH  AR-l-F 

ANTISEIZE  COMPOUND  OR  APPROVED 
EQUIVALENT. 

© USING  THE  TORQUE  SEQUENCE  SHOWN  IN 
DETAIL  A,  TORQUE  IN  STEPS  TO  50. 

90,  AND  FINALLY  100  INCH-POUNDS. 

BAKE  AT  160”  F.  FOR  3 HOURS.  LET 
COOL  TO  ROOM  TEMPERATURE,  AND  RE- 
TORQUE THE  8 NUMBERED  BOLTS  IN 
THE  ORDER  SHOWN  AND  THE  16  REMAINING 
BOLTS  IN  CLOCKWISE  ORDER  TO  100 
INCH -POUNDS. 

© FLANGE  SURFACES  MUST  BE  PROTECTED 
FROM  SCRATCHES  DURINC  ASSEMBLY. 

© INSTALL  IN  ACCORDANCE  WITH  MS33646, 
CLASS  3B.  REMOVE  TANG  AFTER 
ANODIZING  THE  F LANCE. 

© AFTER  INSTALLING  DO  NOT  ROTATE  BALL 
PAST  THE  FULLY  CLOSED  OR  FULLY 
OPEN  POSITION.  . 

0 DO  NOT  LUBRICATE. 

© USE  BALL  ASSEMBLY  SHIELD  TOOL  TO 

PROTECT  THE  BALL  DURING  ASSEMBLY. 


BEFORE  INSTALLING  ITEMS  6.1  THRU 
6.8,  BURNISH  WITH  A TEFLON  RING 
OF  6.25  I.D.  HAVING  APPROXIMATELY 
0.015  x 45°  CHAMFER  ON  THE  I.D. 
APPLY  A LOAD  OF  APPROXIMATELY 
200  TO  250  POUNDS  AND  ACTUATE 
THE  BALL  FROM  OPEN  TO  CLOSED  TO 
OPEN  IOC  TIMES.  REMOVE  THE 
TEFLON  BURNISHING  RING  AND  THE 
LOOSE  TEFLON  PARTICLES  FROM  THE 
VALVE. 

INSERT  INTO  BALL  {ITEM  6.11)  UNTIL 
TABS  ENCAGE  IN  SLOTS  AND  CROOVE. 
THEN  ROTATE  UNTIL  THE  SMALL  HOLE 
MATES  WITH  THE  PROJECTION  ON  THE 
LOWER  BEARING  SUPPORT  (ITEM  6.15). 

FLOW  PATH  IN  TUBE  (ITEM  6.12)  MUST 
BE  CONCENTRIC  WITH  BODY  (ITEM 
6.18.2)  OUTLET  PORT  WITHIN  0.015- 
INCH.  USE  THE  -3  SPACING  RING 
TO  OBTAIN  THE  INITIAL  BALL 
POSITION,  USE  ANOTHER  DASH 
NUMBER  PART,  IF  REQUIRED,  FOR 
ALINEWENT.  THE  LONGITUDINAL 
THICKNESS  OF  THE  SPACING  RING 
INCREASES  BY  0.0125-INCH  WITH 
EACH  INCREASE  IN  DASH  NUMBER. 

USING  THE  TORQUING  SEQUENCE  SHOWN 
IN  DETAIL  B,  TORQUE  IN  STEPS  TO 
50,  90,  AND  FINALLY  100  INCH- 
POUNDS.  BAKE  AT  160®  F.  FOR  3 
HOURS,  LET  COOL  TO  ROOM  TEMPER- 
ATURE, AND  RETORQUE  IN  THE  ORDER 
SHOWN  IN  DETAIL  B TO  100  INCH- 
POUNDS. 

INSTALL  IN  ACCORDANCE  WITH  MS33646 
AND  REMOVE  TANG. 

INSTALL  IN  ACCORDANCE  WITH  MS33646, 
CLASS  2B , AND  REMOVE  TANG. 

TORQUE  60  TO  85  INCH-POUNDS  AND 
INSTALL  THE  LOCKING  KEY  WITH  THE 
TOP  SURFACE  OF  THE  STUD  SHOULDER 
0.010-  TO  0.030-INCH  BELOW  SURFACE 
OF  THE  BODY. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS 33 540. 

SELECT  THE  SPLINE  AND  GEAR  TOOTH 
COMBINATION  REQUIRED  TO  ALINE 
THE  FLOW  PASSAGE  TO  WITHIN  ± 1° 

OF  THE  CENTERLINE  OF  THE  BODY  AND 
FLANGE  WITH  THE  CONTROL  ASSEMBLY 
IN  THE  OPEN  POSITION. 


(AA)  INSTALL  IN  ACCORDANCE  WITH  MS33646, 

CUSS  2,  AND  REMOVE  TANG. 

(AB)  LUBRICATE  BY  APPLYING  A THIN  FILM 

OF  DOW-CORNING  CORP.  CREASE 
FS-1281  OR  APPROVED  EQUIVALENT. 

(AC)  APPLY  EVERLUBE  CORP.  EVERLUBE  #811 

AND  BURNISH  TO  0.0U02-  TO  0.0004- 
INCH  THICKNESS. 

(XU)  AFTER  INSTALLING,  FLARE  THE  CYLIN- 
W DRICAL  END  TO  0.15-INCH  DIAMETER. 

(£E)  BEFORE  INSTALLING  THE  BEARING  (TTEM 

10.6)  AND  PREFORMED  PACKING  (ITEM 

10.7) ,  FILL  THE  GROOVE  TO  10% 

PACK  WITH  DOW-CORNING  CORP. 

CREASE  FS-1281.  REMOVE  EXCESSIVE 
LUBRICANT  AFTER  INSTALLING  ITEMS 

j 10.6  AND  10.7. 

(£?)  INSTALL  THE  -1  PART  FOR  INITIAL 
CALIBRATION,  THEN  DETERMINE  BY 
TESTING  THE  DASH  NUMBER  PART 
REQUIRED.  THF.  -1  PART  IS  COLOR 
CODED  RED,  THE  -2  PART  GREEN,  THE 
-3  PART  BLUE,  AND  THE  -4  PART 
GOLD.  THE  ORIFICE  DIAMETER  IS 
0.061  ■’  0.002,  0.072  + 0.002, 
0.080  H 0.002,  OR  0.086 
0.002  INCH  FOR  THE  -1,  -2,  -3, 

OR  -4  PART,  RESPECTIVELY. 

<X(D  COMPRESS  THE  SPRINGS  WITH  SPRING 
COMPRESSOR  TOOL  UNTIL  THE  EDGE 
OF  THF  SPRING  PLATE  (ITEM  10.12) 
IS  WITHIN  0. 06-INCH  OF  BEING 
FLUSH  WITH  THE  HOUSING. 

(AH)  INSTALL  WITH  INTERNAL  GROOVE  IN 
THE  UP  POSITION. 

(kJJ  POSITION  THE  SWITCH  SHAFT  TO 

PROVIDE  ELECTRICAL  CONTINUITY 
BETWEEN  CONNECTOR  PINS  "A"  AND 
«B"  WITH  THE  VALVE  IN  THE 
CLOSED  POSITION.  ARROW  ON 
SWITCH  SHAFT  MUST  POINT  TOWARD 
THE  CONNECTOR. 

<£K)  STAKE  TO  RETAIN. 

QU)  INSTALL  AFTER  TESTING. 

#M)  CONTINUE  TURNING  1/4  TO  1/2  TURN 
AFTER  FLANGE  CONTACTS  ITS 
MATING  SURFACE. 

fSt,  TORQUE  EVENLY  AND  GRADUALLY  TO 
100  INCH-POUNDS. 

tf?)  TORQUE  130  TO  180  INCH-POUNDS. 
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2000042 


1. 

MS20995C32 

2. 

ANSOOAD4-4 

3. 

AN960C4L 

4. 

F61C1 527-1 

3. 

6. 

2631603 

6.1 

F61CIS41 

6.2 

F61C1690 

6.3 

2631489 

6.3.1 

NS2120S-F6-L5 

6.3.2 

26314*9-1 

6.4 

F61C1532 

6.5 

F61C2099 

6.6 

F6 1C  1552 

6.7 

F61C152S 

fi.B 

F61C14S3 

6.9 

F61C1557 

6.10 

P61C1504 

6-11 

F6LC1514 

6.12 

F61C1526 

6.13 

F61Ct525-(  ) 

6.14 

F61C1534-1 

6.13 

F61C1524 

6.16 

P61C1692 

6.17 

MS9061-06 

6.18 

F6 1C 1476-1 

6. u.: 

1 MS2 1208-F4- 10 

6.18.2  F61C1551-1 

6.18.3  MS21208-F5-15 

6.18.4  F61C1503-1 

6.19 

F61C1535 

6.20 

76 1C  1536 

6.21 

F6IC1534-2 

6.22 

F6 1C 1520 

6.23 

2631009 

6.24 

FBI  Cl  538 

6.23 

F6lCl48t-i 

6.26 

F6IC1539 

6.27 

F61C15J3 

6.28 

NS20995C32 

7. 

P61C2336 

8. 

F61C1340 

9. 

F61C2333 

10. 

2631602 

10.1 

F61C1S23 

10.1.1 

F6 1C 1523-1 

10.1.2 

MS2120t-Fl*40 

10.2 

F61C2260 

10.3 

MS29513-120 

10.4 

F62C1239 

10.  S 

2631399 

10.3.1 

F61C1479 

10.3.2 

F61C1345 

10.5.3 

2631007 

10. 6 

2631006 

lox  wx  tom  starr -orr  valve 

("B”  REV.  It  EO-3)  (PARKER  AIR- 
CRAFT CO.,  LOS  ANGELES , CALIF., 
FAIT  NO.  F61C0017H1) 

® ® ©L®  ® ® © 

Loawm  (t) 

SCREW  (2  PLACES)  © 

WASHES  (2  PUCES) 

NAMEPLATE 

3/ft- INCH  DIAMETER  ALUMINUM  SEAL 

LOR  VALVE  ASSEMBLY 

BOLT  (24  PLACES)  © © 

INLET  MASHER  (24  PLACES) 

FLANGE  ASSEMBLY  0 
INSERT  (1ft  PUCES)  ® 

FLANGE  (MADE  FROM  UWtACHTNED 
FLANGE  F61C1484)  0 

SPRING  (36  PUCES) 

STIFFENER 
SEAL  © 

SEAL  BACKUP 
SHEAR  RING 

TBIPERATURE  COfPEMSATOK 
2-9/16  0.0.  BY  t-13/16  1. 0.  PULL 
TYPE  BALL  BEARING  (APPROVED 
VENDOR,  FAFHIR  BEARING  CO.,  NEW 
BRITAIN,  CONN.,  PART  NO. 
AK29B3-E8214,  "H"  REV.)  ® 
BALL  ® (g: 

FLOW  TUBE  <S) 

SPACING  RING  © 

GASKET  (TEFLON) 

LOWER  BEARING  SUPPORT  (MADE  FROM 
F61C2498) 

1/4  BOLT  WASHER  (10  PU(IS) 

BOLT  (10  PUCES)  © © 

BOOT  ASSEMBLY  (D 
INSERT  (10  PLACES)  ® 

BONY  (MADE  FROM  F61C1475) 

HURT  <24  PUCES)  @ 

stub  tamma  (newton  mm  co. . 

LOS  AMGE1ES  3,  CALIF. . PART  NO. 
F •m  (to  PUCES)  ® 


SPRING  SPACING  RUG 
CASKET 


SHAFT  SEAL  (SACO  ENGINEERING,  SANTA 
MONICA,  CALIF. ) 

THRUST  HASHER 

DRIVE  SHAFT  (MADE  FROM  F61C2417) 
SHAFT  RETAINER  (MADE  FROM  F61C2497) 
I AR3I3C4R)  @ © 


> PACKING  (O-RING) 

RACK  AM)  PISTON  ASSEMBLY 

UC* 


® @ 


10.7 

F60W1117K230 

10.8 

F60WIU7P037 

10.9 

F6 1C1 521 

10.10 

F61C1343-C  > 

10.11 

F61C1876 

10.12 

F61C1546 

10.13 

F61C1535 

10.14 

F6 1C 1549 

10.15 

F62C1240 

10.16 

F61C1547 

10.17 

F61C1553 

10.18 

F60WU17F043 

10. 19 

F61C1548 

10.20 

F61C1550 

10.21 

F61C17t2 

10.22 

F61C1480 

10.23 

V60WU17F029 

10.24 

F61C1542 

10.25 

F61C1693 

10.26 

AK50UD10-6 

11. 

MS295 13-24 

12. 

P61C1503 

13. 

MS35672-6 

14. 

F61C1693 

15. 

AN5O1AD10-6 

16. 

F6  ICt 556 

17. 

F61C1692 

18. 

F61C1 533 

19. 

F51C1696 

20. 

MS295U-6 

21. 

F6 ICl 554 

22. 

F62C1534 

23. 

P6IC 1978-2 

24. 

AN960C10L 

25. 

AN501ADIO-6 

26. 

MS20995C32 

PREFORMED  PACKING  (O-RING) 
PREFORMED  PACKING  (O-RING) 


ORIFICE 


SWUNG  FUTE 
INNER  SPRING 
CENTRAL  SPRING  ' 

LARGE  SPRING  SLEEVE 
OUTER  SPRING  @ 

INNER  SPRING  CtrtBE 
PREFORMED  PACKING  (O-RING)  ® 

SPRING  HOUSING  (MADE  FROM  F61C242T! 
HOUSING  RETAINER  RING 
PINION  GEAR  REARING  (FA1 

CO.,  HEW  BRITAIN.  CCNN.,  PART  NO. 
A541DD-E8360L  ® 

PINION  GEAR  @ 

PREFORMED  PACKING  (O-RING)  0.  (St) 
PINION  BEARING  SUPPORT 
WASHER  (2  PUCES) 

SCREW  (2  PUCES)  0 
PREFORMED  PACKING  {O-RING}  ® <£j> 
90*  TRAVEL  ROTARY  SWITCgj (RATOON 
SWITCH  INC. . 2039)  UJ) 

GROOVED  PIN  (2  PLACES)  Qi?) 

HASlffiR  (2  PUCES)  • 

SCREW  <2  PLACES)  © 

VENT  SEAL  (INTERCHANGEABLE  WITH 

VENT  SEAL  2 <*0002*  (EO-I))  (g)  ® 
1/4  BOLT  WASHER  <10  PUQES) 

NUT  (10  PLACES)  Q ® 

GREASE  CAUTION  TAG 

PREFORMED  PACKING  (O-RING)  © (AB) 
PLUG  © QUO 
GASKET  1©  (5> 

SUPPORT  ASSEMBLY 
WASHER  (4  PUCES) 

SCREW  (4  PLACES)  Q) 

LOCKWIRE  0 
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v.  Opening  response  time  (measured  from  the  closed  position  switch 

indication  to  the  open  position  switch  indication  when  control 
' pressure  of  500  p.s.i.g.  is  applied  to  the  control  piston 

assembly):  200  ± 100  milliseconds  when  the  flow  chamber  is 

pressurized  to  100  p.s.i.g.  with  L0X  or  12*2  under  static  or 
nominal  flow  conditions. 

w.  Life  cycle  performance  capability:  1,000  cycles  (closed  to  open 

"■  to  closed)  of  operation. 

x.  Flow  chamber  relief  differential  pressure:  50  p.s.i.  maximum  at 

a 0*2  relief  rate  of  18  c.f.m.  The  0*2  temperature  range  is 
-290°  to  -270°  F. 

1.2  Electrical  Performance  Requirements.  The  electrical  performance 
requirements  of  the  shut-off  valve  are  as  follows: 

a.  Position  indicating  switch  circuit  resistance:.  0.5  ohms  maximal 

between  the  connector  pins  when  their  respective  circuits  are 
fully  closed. 

b.  Position  indicating  switch  insulation  resistance:  50  megohms 

minimum  with  500  v.d.c.  applied  between  each  electrical 
connector  terminal  and  the  assembly  housing  or  between  any  two 
terminals  when  their  respective  circuits  are  fully  open. 

c.  Position  indicating  switch  closing  actuation  and  deactuation 

positions:  Actuation  (possess  continuity  between  electrical 

connector  terminals  "A"  and  "B")  - 3°  ± 1°  before  the  closing 
gate  reaches  its  fully  closed  position.  Deactuation  (break 
continuity  between  electrical  connector  terminals  nAM  mid  "B")  - 
11°  maximum  after  the  opening  gate  rotates  from  its  fully  closed 
position. 

d.  Position  indicating  switch  opening  actuation  and  deactuation 

positions:  Actuation  (possess  continuity  between  electrical 

connector  terminals  "B"  and  "C")  - 5°  ± 3°  before  the  opening 
gate  reaches  its  fully  open  position.  Deactuation  (break  con- 
tinuity between  electrical  connector  terminals  nBw  and  nC")  - 
14°  maximum  after  the  closing  gate  rotates  from  its  fully  open 
position. 

e.  The  indication  switch  wiring  diagram  is  shown  on  page  2. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.3  Shock  Withstanding  Capability.  The  shut-off  valve  is  designed  to 
withstand,  without  damage  or  Impairment  of  performance,  six  shocks 
(three  in  each  direction)  of  one  of  the  following  durations  and  wave 
forms  at  50  g's  in  each  of  the  three  major  axes. 


II  .7.1 

Page  19  of  25 


MSFC 


MANUFACTURING  ENGINEERING  DIVISION 


PAGE 


PKOCEOURE 


MPI-2000 


NASA  I 


MANUFACTURING  PLAN 


1.3  (con.) 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - half  sine  wave,  or 
5-milliseconds  duration  - square  wave. 


1.4  Vibration  Withstanding  Capability.  The  shut-off  valve  is  designed 
to  withstand,  without  damage  or  impairment  of  performance,  vibration 
at  each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

20  to  76  c.p.s.  at  2.0  g*s, 

76  to  190  c.p.s.  at  0.0067-inch  double  amplitude  displacement, 

190  to  2,000  c.p.s.  at  12.5  g's,  and 

20  to  2,000  c.p.s.  at  0.10  g2  per  c.p.s.  random  vibration. 


2.  TEST  AND  DELIVERY  REQUIREMENTS. 


The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  shut-off  valve  are  outlined  in  Performance  Specification 
10M01067  and  Packaging  and  Packing  Specification  10509302. 


3.  REFERENCES. 


3*1  Specifications: 

NASA  - MSFC- SPEC- 106 
MSFC- SPEC- 164 
Military  - MIL-E-5272 


3.3  Drawings: 

Ordnance  Corps  - 10509302 
MSFC  - 10419909 

10M01067 


3.2  Standards: 

Military  - MIL-STD-130 
MS33540 

NASA  - MSFC- STD- 105 
Army  Ballistic  Missile 
Agency  - ABMA-STD-18 


EFFECTIVITY 


VfHICLI 

REVISIONS 

SA-5 

"B"  Rev.  and  EO-3 

5A-  6 

”B"  Rev.  and  EO-3 

SA-  7 

"B"  Rev.  and  E0-3 

SA-  8 

"B"  Rev.  and  EO-3 

SA-  9 

"B"  Rev.  and  EO-3 

SA-IO 

"B"  Rev.  and  EO-3 

SPARES 

BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 

|lQM30042 
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DATA  SHEET 

nomenclature ; Pre**Valve  (LQX  ) 

Drawing  Numbers:  60C27830 

vendor:  Parker  Aircraft  Co. 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  2,000  Cy. 

Failure  Rate:  x 10‘6/cy. 

MCBF  (in  cycles):  152.8 

Number  of  Components 

this  Data  Represents:  4l 

Total  Cycles  of  Operation:  59  gO* 

Number  of 

Failures  Reported:  39 

Veh ic le  Equipment : X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  q__„  „ _ , __  „ ' 

oame  as  Page  11,  11,7.1 

Accelerati<fti: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature : 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  1965 


* Minimum  operation  time.  Serial  Nos.  149, 

152,  158,  159,  225  and  226  do  not  appear  PaSe  21  ot  25 
in  time/cycle  logs. 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inonerat ive 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  

Light  indicates 

only  partial 

opening 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-8  through  SA-10  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Additional  information  concerning  the  LOX  Ball  Rotor  Shutoff 
Valve , Part  No.  50027830 

The  LOX  hall  rotor  valve  is  utilized  in  the  LOX  fill  and 
drain  line  and  in  each  of  the  eight  LOX  suction  lines.  It  is 
installed  as  the  LOX  fill  and  drain  valve  between  the  LOX  tanks 
and  the  ground  system  LOX  supply.  This  normally  closed  valve 
is  pneumatically  actuated  with  GN2  through  the  LOX  fill  and  drain 
control  line  to  allow  filling  or  draining  of  the  LOX  lines.  Where 
the  LOX  ball  rotor  valve  is  used  in  the  suction  lines,  these  valves 
are  designated  as  LOX  prevalves  and  are  pneumatically  actuated 
with  GNg  by  the  LOX  and  fuel  prevalve  control  valves.  The  normally 
closed  LOX  prevalves  provide  a means  of  shutting  off  flow  in  any 
one  or  all  of  the  eight  suction  lines. 

1.  Vendor  - Parker  Aircraft  Corp.,  Part  No.  F61C0017M1 

2.  Location  - 

a.  Prevalve:  Station  192,  each  LOX  suction  line 

b.  Fill  and  drain  valve:  Station  217,  LOX  tank  No.  3 

3.  Service  - 

a.  Flow  chamber:  LOX 

b.  Control  piston:  Helium,  air,  and  GNg 

4.  Temperature  - Operating:  Minus  320°F  to  plus  165°F 

5.  Pressure  - Flow  Chamber: 

a.  Operating:  150  psig 

b.  Proof:  225  psig 

c.  Burst:  375  psig 

d.  Surge:  300  psig  in  50  milliseconds,  for  100  cycles 

6.  Pressure  - Control  piston: 

a.  Operating:  Nominal  750  psig,  minimum  500  psig 

b.  Proof:  1125  psig 

c.  Burst:  1875  psig 

7.  Lubrication  - 

a.  Flow  chamber:  Bearings,  seals,  and  sliding  surfaces 

with  Molykote  Z (Alpha  Molykote) 

b.  Control  piston  assembly:  Seals  and  sliding  surfaces 

with  FS-I28I  grease  (Dow  Corning) 

II. 7.1 
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WARNING 


This  grease  is  toxic . Hands  should  be 
washed  thoroughly  in  soap  and  water 
after  contact  and  before  eating  or 
smoking . 

8 . Leakage  - 

a.  Flow  chamber  gate:  No  liquid.  Gas  limited  to 

20  scim 

b.  Shaft  seal:  5 scim,  maximum 

c.  Control  piston  seals:  1 scim  at  750  psig 

d.  External  leakage:  None 

9.  Response  Time  - 

a.  Closing  time:  400  milliseconds  at  minus  320°F 

•against  100  psig  hydrostatic  pressure 

b.  Opening  time:  300  milliseconds  at  minus  320°F 

against  a pneumatic  pressure  of  500  psig 

10.  Electrical  Characteristics  - Switch: 

a.  Contact  resistance:  0.5  ohm  maximum  at  68 °F 

b.  Insulation  resistance:  50  megohms 

c.  Closed  position:  "Valve  closed"  switch  shall 

actuate  when  gate  is  within  3 (plus  1.0,  minus 
2.0)  degrees  of  fully  closed  position. 

d.  Open  position:  "Valve  open"  switch  shall  actuate 

when  gate  is  within  5*3  degrees  of  fully  open 
position. 

Thirty-eight  failures  were  reported  on  Inspection  Reports 
and  one  was  reported  on  an  Unsatisfactory  Condition  Report. 
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SUMMARY  SHEET 


Nomenclature  Pre-Valve  (Fuel) 


Drawing  Numbers:  10414024, 

2CM30043 


Saturn  I Vehicle 


Vendor:  Parker  Aircraft  Co. 

North  American  Aviation 
Rocketdyne  Div. 

Location:  S-l  Stage 


Estimated  Design  Life:  2,000  cy. 


Failure  Rate:  1,393  x 10_6/ey/  MCBF  (in  cycles):  718.1 


Total  Number  of  Components 
this  Data  Represents:  122 

Total  Number  of 

Failures  Reported:  3f|f 


Total  Cycles  of  Operation: 

22,261 

Vehicle  Equipment:  X 
Ground  Equipment : 


December  1965 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic ' 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

Indicator  Shows! 

No  Open 

No  Close 

Mechanical; 

Binding: 

Broken/Cracked! 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connect ions 
Shorted: 

Other:  


DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-1  through  SA-10  Vehicles  (less  flight 

data ) 
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DATA  SHEET 


Nomenclature;  Pre-Valve  (Fuel) 


Drawing  Numbers:  104l4024 


Saturn  I Vehicle 


Estimated  Design  Life: 

2,000 

cy. 

Failure  Rate;  q 128  x 10~ 

6/cy. 

Number  of  Components 

43 

this  Data  Represents 

Number  of 

Failures  Reported : 

15 

v«ndor:  North  American  Avlatioi 
Rocketdyne  Corp . 

location:  S-I  Stage 


MCBF  (In  cycles):  469.8 

Total  Cycles  of  Operation:  J } 048* 


Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleratioh: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock; 

High  Temperature:  300°P 

Low  Temperature:  -65°P 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noiee; 

Sine  Wave  Method: 

5 g at  20'-  55  cps 

Vibration:  fi.®  In  M n+  C 


at  20'-  55  cps,  20  g at  110 
l Ini,  DJT.'at  55  - 110  cds  ■ 


- 2000  cps. 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

1 No  Close 

3 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

2 

Inoperative 

Broken/Rurtured : 

6 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh  j 

Noisy 

Bearing: 

Over  Heated 

Operation 

'Sluggish 

Pins/Connections 

Shorted: 

Other: 

Out  of  Specs 

Oil/Moisture 

Saturation 

3 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition.  Reports 

CALENDAR  TIME 

DATA  REPRESENTS:  SA-1  through 

SA-4  vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND 

source:  msfc  report  IN-P&VE-E-62-5, 
dated  1962 
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Additional  information  concerning  the  104l4024  valve: 

The  fifteen  failures  were  reported  on  the  Inspection 
Reports 


December  1965  (Revision) 
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MSFC  FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


Tm*  SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 

10414024  FUEL  PRELIMINARY  VALVE  ASSEMBLY 


NASA 


MetiMMf  Mfct' 


MM  1 Of  4 


1.  DESCRIPTION.  -| 

The  fuel  preliminary  valve  assembly  10414024  Is  a normally  closed  pneuma- 
mechanically  operated  gate  type  valve.  The  valve  assembly  is  opened  when 
the  solenoid  in  the  fuel  and  LOX  MV- 74V  control  valve  10414027  is  energized 
to  allow  GH2  from  the  control  pressure  system  to  pressurize  the  control  port 
of  the  valve  assembly.  The  valve  is  closed  only  in  case  of  an  emergency 
such  as  suction  line  failure  or  engine  malfunction.  A valve  assembly  is 
used  in  each  of  the  eight  fuel  suction  lines.  Two  fuel  suction  lines  are 
located  in  the  rear  skirt  of  each  70- inch  fuel  container.  The  two  valve 
assemblies  in  the  rear  skirt  of  container  FI  are  installed  in  the  fuel 
suction  lines  of  engines  No.  1 and  No.  5.  The  two  valve  assemblies  in  the 
rear  skirt  of  container  F2  are  installed  in  the  fuel  suction  lines  of  engines 
No.  2 eoad  Ho.  6.  The  two  valve  assemblies  in  the  rear  skirt  of  container  F3 
are  installed  in  the  fuel  suction  lines  of  engines  No.  3 and  No.  7.  The  two 
remaining  valve  assemblies  in  the  rear  skirt  of  container  F4  are  installed  in 
the  fuel  suction  lines  of  engines  No.  4 and  No.  8.  The  location  of  the  valve 
assemblies  are  shown  in  the  installation  view.  The  various  functional 
characteristics  of  the  valve  assembly  are  as  follows: 

1.1  MMehatiteni  Performance  Characteristics.  The  valve  assesibly  is  capable 
of  performing  mechanically  as  follows: 

a*  « Lina  pressure:  45  p.a.i.g.  maximum. 

b.  Gats  play : 1°  maximum.  ■ 

c.  Parallelism  between  the  surface  of  the  closed  gats  and  the  flat 

machined  surface  of  valve  housing:  T 0°  30*. 

d.  Service;  RP-l  Fuel. 

a.  Internal  leakage  with  45  p.s.l.g.  pressure  to  the  line  and  the  gate 
to  both  the  open  and  dosed  positions  alternately! 

•haft  seals  - 20  s.c.l.m.  maximum . 

Oats  pin  seals  - 2 s.c.l.m.  maximum.  * 

Mato  seat  - 25  s.c.l.m.  maximum  (applies  only  with  gate  to  the 
closed  position). 

f.  External  leakage!  No  leakage  allowed. 

1.2  p"— — Operating  Characteristics.  The  valve  assembly  is  capable  of 
operating  pnausutleally  as  follows: 

a.  Minimum  operating  pressure:  500  p.s.l.g.  internal  pneumatic 

pressure. 

b.  Nominal  operating  pressure:  750  p.s.l.g.  internal  pneumatic 

ptUIUTii 

c.  Proof  operating  pressure:  1,125  p.s.l.g.  internal  pneumatic 

pressure. 

d.  Burst  pressure  (without  bursting):  1,875  p.s.l.g.  internal  hydro- 

static pressure.  (CAUTION:  Use  only  for  destructive  acceptance 
testing.) 

a.  Operating  madia:  Air,  gaseous  nitrogen,  or  helium, 
f.  Leakage  pest  the  control  cylinder:  5 s.c.l.m.  maximum  with  750 
p.s.l.g.  internal  pneumatic  pressure  applied. 

1.3  iisstviasi  hrfoma  Baauirsments . The  electrical  perfocaenef  require? 
manta  of  the  valve  assembly  are  as  follows: 

a.  Switch  actuation:  At  1°  t Q°30'  before  the  gate  is  to  its  camp  lately 

open  or  closed  position.  ^ 

(Continued  on  page  4) 
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FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


MOCIDUKI  EP“  140 


FACTU 


^kS 


it  r 4 


GENERAL  LOCATION 


FUEL  PRELIMINARY  VALVE  ASSEMBLY  ("C"  REV.  & 
EO- 5) (NORTH  AMRICAN  AVIATION  INC.,  NO. 
9512-48410-51)  0 ® © © © © 


INSTALLATION  VIEW  - LOOKING  FORWARD 


(TYPICAL  ON  CONTAINERS  FI . 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NOtMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 


PRIOR  TO  INSTALLING  THE  VALVE  GATE  AND 
SHAFT,  PLACE  THIS  SEAL  BLANK  IN  THE 
CASTING  9615-48013-9  AND  RETAIN  WITH 
THE  RETAINER  9615-48024.  WITH  BOTH 


NAS679A06W 

800-015-8 

9512-48065 

AN6230B22 

MS20995N40 

AN4H10A 

2W18-416 

9512-48425 

2P9-7-7 

9512-48425-3 

9512-48429 

AN995N20 

AN500A2-10 

2W1C6-8-16 

2SE6 


9615-48066 

10-40450-10 

KS3102E10SL3P 

RD19 1-4002-0001 
2W18-4 
AN500A4-6 
AN122676 


NUT  (4  PLACES)  © _ 

LOCK-O- SEAL  (4  PUCES)  (Y) 

COVER  ^ ^ 

PREFORMED  PACKING  (O-RING)  (p)  (h) 
LOCKWIRE  (j) 

BOLT 

WASHER 

VALVE  SWITCH  ARM  ASSEMBLY 

PIN 

ARM 

SWITCH  ASSEMBLY 
LOCKWIRE  (j)  ^ 

SCREW  (4  PUCES)  (V) 

WASHER  (4  PLACES) 

MICRO  SWITCH  (MICRO  SWITCH  CORP . ) 

(2  PLACES)  (V) 

ACTUATOR  (MICRCSWITCH  CORP.) 

(2  PLACES)  (V) 

INSULATION  TUBlHC 
ELECTRICAL  WlglNG 
TYING  CORD  (m) 

BOX  W 

GASKET  (BEND IX  AVIATION  CORP.)  (f) 
CONNECTOR  (REPLACES  THE  VENDOR 

FURNISHED  AN3102E10SL3P  CONNECTOR) 
LUG  (REPLACES  PART  NO.  R2-1-1)  (Y) 
WASHER  (3  PLACES) 

SCREW  (4  PLACES)  (V) 

PIN 

SETSCREW  (2  PLACE§) 

NUT  <2  PLACES)  (?) 

WASHER  (2  PLACES r"^(q) 

NUT  (j) 

GASKET_T 
PIN  ® 

PREFORHeD  PACKING  (O-RING)  (Y)  (h) 
LEVER  (s) 

LOCKWIRE"^  (Y) 


ALL  MATERIALS  OTHER  THAN  SEALANTS  MUST 

HALVES  TOGETHER,  FORCE  THE  TOOL 

25. 

9612-48422 

MEET  THE  REQUIREMENTS  FOR  COMPATIBILITY 

365-798  THROUGH  THE  SEAL  BLANK  TO 

26. 

AN340-6 

WITH  LOX  IN  ACCORDANCE  WITH  MSFC- SPEC- 106. 

FORM  THE  SEAL.  REMOVE  THE  TOOL 

27. 

2W1AL17-20-62 

AND  SEAL  TOGETHER.  INSTALL  THE 

28. 

NAS679A4W 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 

SHAFT  AND  SLIP  THE  FORMED  SEAL  FROM 

29. 

9615-48030 

MIL- STD-130. 

THE  TOOL  TO  THE  SHAFT  BY  USING  THE 

30. 

9615-48427 

RETAINER  9615-48024. 

31. 

AN6227B9 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 

© 

32. 

9512-48426 

PREFORMED  RUBBER  PACKING  SEAL  IN 

TORQUE  TO  43  INCH- POUNDS. 

33. 

MS20995N51 

ACCORDANCE  WITH  SPECIFICATION 

34. 

AN5-12A 

DRAWING  10509311. 

TORQUE  22  TO  30  INCH- POUNDS. 

35. 

NAS679A5 

© 

36. 

9512-48431 

CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINATION 

TORQUE  130  TO  150  INCH- POUNDS. 

37. 

9615-48024 

DURING  ASSEMBLY. 

© 

38. 

AM4-5A 

ADJUST  SO  THAT  WHEN  THE  PISTON  IS  IN 

39. 

9615-48269 

OR  APPROVED  EQUIVALENT. 

THE  CLOSED  POSITION  THE  GATE  IS 

40. 

9615-48062 

COMPLETELY  CLOSED  - TOP  SURFACE  OF 

41. 

AN4-11A 

TORQUE  16  TO  20  INCH- POUNDS. 

THE  GATE  PARALLEL  WITH  THE  TOP  SURFACE 

42. 

AN5-32A 

LUBRICATE  WITH  DOW- CORNING  CORP.  D.C.  55 
OR  APPROVED  EQUIVALENT. 

LOCKWIRE  IN  ACCORDANCE  WITH  NS33540. 

TORQUE  50  TO  70  INCH- POUNDS. 

TORQUE  15  TO  18  INCH- POUNDS. 

SPOT-TIE  THE  ELECTRICAL  WIRES  AT  3- INCH 
INTERVALS. 

TORQUE  6 TO  8 INCH- POUNDS. 

TORQUE  10  TO  12  INCH- POUNDS. 

INSTALL  UNDER  THE  NUT  PLACED  HERE  AND 
ON  THE  OPPOSITE  SIDE  OF  THE  BOX. 
INSTALL  WASHER  2W18-4I6  UtDKR  THE 
TWO  REMAINING  NUTS. 

TORQUE  50  TO  70  INCH- POUNDS. 

POSITION  THIS  LEVER  SO  THAT  THE  SPLINE 
INDEX  SCRIBE  MARK  IS  IN  LINE  WITH  THE 
PUNCH  MARK  SHOWN  ON  THE  SHAFT. 

TORQUE  100  TO  140  INCH- POUNDS. 

TORQUE  TO  50  INCH- POUNDS. 


OF  THE  GATE  HOUSING  WITHIN  PLUS  OR 
MINUS  ZERO  DEGREES  30  MINUTES. 


TORQUE  50  TO  55  INCH- POUNDS. 
TORQUE  20  TO  25  INCH- POUNDS. 


WIRE  RING  TO  HOUSING  TWO  PLACES  AS 
REQUIRED. 


TORQUE  TO  85  INCH- POUNDS  MAXIMUM. 


9615-48013-51 
KR-6-1 
L1246- 1-6 
9615-48068 
9615-48013-9 
400496 
10414501 
10414500 

MS20995C32 

9615-48266 

9512-48432 

AN6227B13 

AN6230B6 

X51 33-3 IMF 

9512-48014 

402658 

9-3224-il 

402656 

402657 

MS20995N32 

20M30382 


9627-48497 

9512-48411 

RL28SB-8 

RD206SB-6-5L 

9512-48411 

R206SB-8 

RLR28SB-8 

9512-48424 

9615-48591-3 

9615-48074-3 

AN3H3A 

9615-48107 

9512-48413 

FB20995N91 

9512-48360 

9615-48020 

AN4H5A 

2V18-516 

NAS679A5 


SHAFT 

RETAINER 

BOLT  (2  PLACES)  (u) 

WASHER  _ 

SEAL  ® ffi 
BOLT  (2  PLACES)  (w) 

BOLT  (4  PLACES) 

PISTON  HOUSING  ASSEMBLY 
RING  (2  PLACES)  (Y)_ 

INSERT  (2  PLACES) 

STUD  (4  PLACES)  (xj 
CASTING 

STUD  (6  PLACES)  (x) 

PIN 

NIPPLE  (REPLACES  THE  VENDOR 

FURNISHEDAN816-4C  NIPPLE)  MM 
LOCKWIRE  (jj 
BUSHING (z) 

link  fry  ^ 

PREFORMED  PACKING  (O-RING)  © ® 
PREFORMED  PACKING  (O-RING)  (TWl) 
RING  QiALDES  KOHINOOR  INC . 

PISTOnASSEMBLY  ® 

SPRING 

CYLINDERCAP 
BOLT  @ 

LOCKWIRE  (j) 

TAPER  PIN  (MAKE  FROM  MS  26492-155D) 
(REPLACES  THE  VENDOR  FURNISHED  PIN 
AN385AH10P7) 

GASKET 

HOUSING  ASSEMBLY 
RING  r PLACES)  © 

INSERT  (2  PLACES)  © 

HOUSING 

INSERT  (4  PUCES)  © 

RING  (4  PUCES)  © 

WASHER 
CATE 
WASHER 
BOLT  C&a) 

SEAL  © 

RING 

LOCKWIRE  (AC) 

GASKET— 

BOLT  (T  PUCES)  ® 

WASHER  <4  PUCES  1 
NUT  (4  PUCES)  © 


revision  to:  10414024 


ART  control  no.  M-F&AE-EP140-516-A 


REVISION 
OATE  OF 
THIS  PAGE 


|8  Dec.  1961 
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MSFC 

FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION  NASA  | 

mgi  4 or  4 

PROCEDURE  EP-140 

| MANUFACTURING  PLAN  | 

b.  The  switch  wiring  diagram  is  shown  on  page  3. 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  valve  assembly  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  six  shocks  of  one  of 
the  following  durations  and  wave  forms  at  35  g's  in  each  of  the  three 
major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  valve  assembly  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  five  minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  three  g's 

55  to  100  c.p.s.  at  0.02- inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  are  outlined  in  Acceptance  Test  Requirements  10414124 
and  Packaging  and  Packing  Specification  10509302. 


REFERENCES. 

3.1  Specifications: 

NASA  - MSFC- SPEC- 106 

Rocketdyne  - RA0113-001 


Standards: 

Military  - MIL- STD- 130 
MS33540 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 


Drawings : 
Ordnance  Corps 


10414124 

10419909 

10509302 

10509303 

10509305 

10509311 


EFFECTIVTTY  OF  10414024 


VEHICLE 

REVISIONS 

SA-T 

"C"  Rev.  and  EO-5 

SA-1 

"C"  Rev.  and  EO-5 

SA-2 

"C"  Rev.  and  EO-5 

SA-3 

"C"  Rev.  and  E0-5 

| SA-4 

"C"  Rev.  and  E0-5 

Spares 

Before  installing  modify  to  latest  configuration 

10414024  | 
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IRE  VISION  DATE  8DEC.I96I 


DATA  SHEET 


Nomenclature:  Pre-valve  (fuel) 
Drawing  Numbers : 2 0M30043 


vendor:  Parker  Aircraft  Co. 


Saturn  I Vehicle 


Location:  S-I  Stage 


Estimated  Design  Life;  2,000  Cy 

Failure  Rate:  1,  052  x 10^/cy. 

Number  of  Components 

this  Data  Represents;  yg 

Number  of 

Failures  Reported:  l6 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


MCBF  (in  cycles):  950*8 

Total  Cycles  of  Operation:  *15,213 


Vehicle  Equipment:  X 
Ground  Equipment : 


Acceleration: 


Altitude;" 


55  to  93 


Radio  Interference: 


Salt  Spray: 


High  Temperature:  4 hr  # at  165  °P 

Low  Temperature:  -320°F 

Ambient  Room  Temperature: 

Thermal  gfoock: 

shock  impact  (nat  Drop):  9 triangle  waves  at  35  K for  10 
' milliseconds  a 

Leakage  Bate: 

Humidity; 

Random  Noise: 

Sine  Wave  Method: 

5,0  g at  2Q-55  cps,  2.0  g at  110-2,000  cps.  3.0 
Vibration: iL  at  20-54  cps.  IQ. 0 g at  11O-2. uoo  cps.  10$  In, 
D.A.  aF35-lQ9  cps.  6.03  InTD.A.  at  55-llQ  cps  /eacfT" 


minutes  duration 


“f'/fr.1965  (Revision) 

* Minimum  Operating'  time . Serial  numbers  231 

238,  229,  241,  249,  292,  274,  280  do  not 
appear  in.  time/cycle  logs 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows; 

1 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Rurtured : 

10 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing; 

Over  Heated 

Operation 

Sluggish 

Pins/Connections 

Shorted: 

Other: 

5 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

. High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-5 

through  SA-10  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  F61Q0017  Feb  . 1, 

1962, 

Parker  Aircraft  Co. 

i 
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Additional  information  concerning  the  Pre-valve  (fuel)  No. 
20M30043  Component: 

All  sixteen  failures  were  reported  on  Inspection  Reports . 


December  1965  (Revision) 
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MSFC 


MANUFACTURING  ENGINEERING  DIVISION 


NASA 


MANUFACTURING  PLAN 

PROCEDURE 

MPI-2000 

TITlf 

SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M30043  FUEL  BALL  ROTOR  SHUT-OFF  VALVE 

PAGE 

1 op  4 

1.  DESCRIPTION. 

The  fuel  ball  rotor  shut-off  valve  20M30043  Is  a normally  closed,  spring 
loaded  valve  that  is  opened  pneumatically  by  an  integral  control  piston 
assembly.  The  valve  is  a component  of  the  fuel  suction  line  system  and 
the  fuel  fill  and  drain  system.  One  valve  is  used  in  each  of  the  eight 
fuel  suction  lines  and  another  is  used  in  the  fuel  fill  and  drain  line. 

In  the  fuel  suction  line  system,  the  shut-off  valve  is  opened  when  the 
solenoid  in  the  fuel  and  LOX  MV-74V  control  valve  20M30128  is  energized 
to  allow  GN2  from  the  control  pressure  system  to  pressurize  the  control 
port  of  the  integral  control  piston  assembly.  The  shut-off  valve  is 
. closed  only  in  case  of  an  emergency  such  as  suction  line  failure  or  engine 
malfunction.  In  the  fuel  fill  and  drain  system,  the  shut-off  valve  is 
opened  when  ground  source  GN2  pressurization  admitted  through  the 
1/4-inch  quick  disconnect  coupling  nipple  20M30136  is  allowed  to  pressur- 
ize the  control  port  of  the  integral  control  piston  assembly.  Two  shut- 
off valves  are  located  in  the  rear  skirt  of  containers  Fl,  F2,  F3,  and 
F4  in  the  fuel  suction  lines  as  shown  in  the  installation  view.  An 
additional  shut-off  valve  is  located  in  the  rear  skirt  of  container  Fl 
in  the  fuel  fill  and  drain  line  as  shown.  The  various  functional 
characteristics  of  the  shut-off  valve  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  shut-off  valve  is 
capable  of  performing  mechanically  as  follows: 

a.  Flow  chamber  operating  media:  RP-1  fuel. 


b.  Control  piston  assembly  operating  media:  Gaseous  nitrogen, 

helium,  or  air. 


c.  Gate  opening  method:  Pneumatic  pressurization. 

d.  Gate  closing  methods:  Primary  - spring  force.  Alternate  A - 

spring  force  and  pneumatic  pressurization.  Alternate  B - 
pneumatic  pressurization  solely.  (NOTE:  Selection  of  the 

operation  method  is  possible  by  performing  only  minor  modi- 
fications when  the  shut-off  valve  is  Installed.) 

e.  Flow  chamber  operating  pressure:  150  p.s.l.g.  minimum  internal 

pressure. 

f.  Control  piston  assembly  operating  pressure:  750  p.s.l.g.  nominal 

with  500  p.s.l.g.  minimum. 

g.  Flow  chamber  proof  operating  pressure:  225  p.s.l.g.  minimum 

internal  pressure. 


h. 


Control  piston  assembly  proof  operating  pressure: 
minimum  internal  pneumatic  pressure. 


1,125 


p.s.l.g 


wbstem  . 
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20M30043 


!•  Flow  chamber  burst  pressure  (without  rupture) : 375  p.s.l.g. 

minimum  Internal  hydrostatic  pressure. 

j.  Control  piston  assembly  burst  pressure  (without  rupture):  1.875 

p.s.l.g.  minimum  Internal  pressure. 

k»  Surge  pressure  withstanding  capability:  100  surge  pressure 

cycles  from  0 to  300  to  0 p.s.l.g. 

l.  Operating  temperature  range:  -65*  to  +165°  F. 

m.  Pressure  drop  through  flow  chamber  with  RP-1  fuel  flow  rate  of 

3,250  g.p.m.  at  a density  of  50.45  pounds  per  cubic  foot:  1.0 

p.s.l.  maximtra. 

n.  Flow  chamber  gate  seal  liquid  leakage:  No  liquid  leakage,  as 

evidenced  by  the  formation  of  test  medium  droplets,  with  the 
preliminary  valve  Inlet  port  pressurized  from  0 to  150  p.s.l.g. 
with  either  RP-1  fuel  or  an  approved  substitute. 

o.  Flow  chamber ‘gate  seal  gaseous  leakage:  5 s.c.l.m.  maximum  ' 

gaseous  leakage  with  the  preliminary  valve  Inlet  port  pressur- 
ised from  0 to  150  p.s.l.g.  with  GN2* 

p.  Flow  control  gate  shaft  seal  leakage : 1.0  s.t.l.m.  maximum  with 

the  flow  chamber  gate  fully  open  and  with  the  flow  chamber 
pressurized  from  0 to  150  p.s.l.g.  with  0*2. 

q.  Control  piston  assembly  leakage:  1.0  s.c.l.m.  maximum  from 

either  the  opening  or  closing  portion  when  they  are  pressurised 
from  0 to  750  p.s.l.g.  with  GR2*' 

r.  External  flow  chamber  leakage:  None  when  pressurized  from  0 to 

150  p.s.l.g.  with  RP-1  fuel  or  GN2.  (NOTE:  Flow  from  bleeds 

or  vents  Is  not  considered  leakage.) 

s.  External  control  piston  assembly  leakage:  None  from  either  the 

opening  or  closing  portion  when  they  are  pressurized  from  0 to 
750  p.s.l.g.  with  0*2. 

t.  Closing  response  time  (measured  from  the  open  position  switch 

Indication  to  the  closed  position  switch  Indication  when  the 
control  pressure  Is  vented  and  the  gate  Is  moved  to  the  closed 
position  by  spring  force):  200  ± 100  milliseconds  when  the 

flow  chamber  Is  pressurized  to  100  p.s.l.g.  with  RP-1  fuel  or 
an  approved  substitute  under  static  or  nominal  flow  conditions. 

u.  Opening  response  time  (measured  from  the  closed  position  switch 

Indication  to  the  open-position  switch  Indication  when  control 
pressure  of  500  p.s.l.g.  Is  applied  to  the  control  piston 
assembly):  150  ± 50  milliseconds  when  the  flow  chamber  Is 

pressurized  to  100  p.s.l.g.  with  RP-1  fuel  or  an  approved 
substitute  under  static  or  nominal  flow  conditions. 
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MANUFACTURING  ENGINEERING  DIVISION 


MPI-2000 


. — FILL  MID  DRAIN  VALVE  LOCATED 
ON  CONTAINER  FI  ONLY 


K'j  lit 


GENERAL  LOCATION 


INSTALLATION  VIEW  - LOOKING  FORWARD 
(TYPICAL  ON  CONTAINERS  FI,  F2,  F3,  AND  F4) 


(A)  CLEAN  AND  CONDITION  ALL  METALLIC  AND 

W NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MSFC- SPEC- 164  FOR  FUEL  OR 
PNEUMATIC  SERVICE  AS  APPLICABLE. 

(D  IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD-130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST  PRE- 

W FORMED  RUBBER  PACKING  SEAL  IN  THE 

CONTROL  ASSEMBLY  IN  ACCORDANCE  WITH 
MSFC-STD-105. 

0 CARE  MUST  BE  TAKEN  TO  PREVENT  CCNTAM- 
I NATION  DURING  ASSEMBLY. 

0 OR  APPROVED  EQUIVALENT. 

(?)  ANODIZE  THE  ALUMINUM  SURFACES  OF  THE 

CONTROL  PISTON  ASSEMBLY  CRAY  AND 
THE  FLOW  CHAMBER  RED  IN  ACCORDANCE 
WITH  MIL-A-8625 , TYPE  II. 

© LOCK  WIRE  IN  ACCORDANCE  WITH  MS33540 

AND  APPLY  3/8- INCH  DIAMETER  SEAL 
AFTER  TESTING. 

(£)  LUBRICATE  THREADS  WITH  AR-l-F  ANTISEIZE 
COMPOUND  OR  APPROVED  EQUIVALENT. 

(J)  USING  THE  TORQUE  SEQUENCE  SHOWN  IN 
DETAIL  A,  TORQUE  IN  STEPS  TO  30, 

90,  AND  FINALLY  100  INCH-POUNDS. 

BAKE  AT  160*  F.  FOR  3 HOURS,  LET 
COOL  TO  ROOM  TEMPERATURE,  AND  RE- 
TORQUE THE  B NUMBERED  BOLTS  IN  THE 
ORDER  SHOWN  AND  THE  16  REMAINING 
BOLTS  IN  CLOCKWISE  ORDER  TO  100 
INCH- POUNDS. 

© FLANGE  SURFACES  MUST  BE  PROTECTED 
FROM  SCRATCHES  DURING  ASSEMBLY. 

(t)  INSTALL  IN  ACCORDANCE  WITH  MS33646, 
CUSS  3B.  REMOVE  TANG  AFTER 
ANODIZING  THE  FLANGE. 

fit)  AFTER  INSTALLING  DO  NOT  ROTATE  BALL 
PAST  THE  FULLY  CLOSED  OR  FULLY 
OPEN  POSITION. 

0 DO  NOT  LUBRICATE. 

0 USE  BALL  ASSEMBLY  SHIELD  TOOL  TO  PRO- 
TECT  THE  BALL  DURING  ASSEMBLY. 


S3  BEFORE  INSTALLING  ITEMS  6.1  THRU  6.8, 

^ BURNISH  WITH  A TEFLON  RINC  OR  6.25 
I.D.  HAVING  APPROXIMATELY  0.015  x 
45*  CHAMFER  ON  THE  I.D.  APPLY  A 
LOAD  OF  APPROXIMATELY  200  TO  230 
POUNDS  AND  ACTUATE  THE  BALL  PROM 
OPEN  TO  CLOSED  TO  OPEN  100  TIMES. 
REMOVE  THE  TEFLON  BURNISHING 
RING  AND  THE  LOOSE  TEFLON  PARTI- 
CLES FROM  THE  VALVE. 

(ft)  INSERT  INTO  BALL  (ITEM  6.11)  UNTIL 
TABS  ENGAGE  IN  SLOTS  AND  GROOVE. 
THEN  ROTATE  UNTIL  THE  SMALL  HOLE 
MATES  WITH  THE  PROJECTION  ON  THE 
LOWER  BEARING  SUPPORT  (ITEM  6.13). 

(S)  FLOW  PATH  IN  TUBE  (ITEM  6.12)  MUST 
BE  CONCENTRIC  WITH  BODY  (ITEM 
6.18.2)  OUTLET  PORT  WITHIN  0.015- 
INCH.  USE  THE  -3  SPACING  RING  TO 
OBTAIN  THE  INITIAL  BALL  POSITION. 
USE  ANOTHER  DASH  NUMBER  PART,  IF 
REQUIRED,  FOR  ALINEMENT.  THE 
LONGITUDINAL  THICKNESS  OF  THE 
SPACING  RING  INCREASES  BY  0.0125- 
INCH  WITH  EACH  INCREASE  IN  DASH 
NUMBER. 

0 USING  THE  TORQUING  SEQUENCE  SHOWN  IN 
DETAIL  B,  TORQUE  IN  STEPS  TO  50, 

90,  AND  FINALLY  100  INCH-POUNDS. 
BAKE  AT  160*  F.  FOR  3 HOURS,  LET 
COOL  TO  ROOM  TEMPERATURE,  AND 
RETORQUE  IN  THE  ORDER  SHOWN  IN 
DETAIL  B TO  100  INCH-POUNDS. 

(y)  INSTALL  IN  ACCORDANCE  WITH  MS33646 
AND  REMOVE  TANC. 

rt?)  INSTALL  IN  ACCORDANCE  WITH  MS33646, 
CUSS  2B,  AND  REMOVE  TANG. 

(g)  TORQUE  60  TO  15  INCH-POUNDS  AND 

INSTALL  THE  LOCKING  KEY  WITH  THE 
TOP  SURFACE  OP  THE  STUD  SHOULDER 
0.010-  TO  0.030-INCH  BELOW  SURFACE 
OF  THE  BODY. 

0 LQCKWIRE  IN  ACCORDANCE  WITH  MS33340. 

0 SELECT  THE  SPUME  AND  GEAR  TOTH 

COMBINATION  REQUIRED  TO  ALINE  THE 
FLOW  PASSAGE  TO  WITHIN  ± l*  OF  THE 
CENTERLINE  OF  THE  BODY  AND  FLANGE 
WITH  THE  CONTROL  ASSEMBLY  IN  THE 
OPEN  POSITION. 

0 INSTALL  IN  ACCORDANCE  WITH  MS33646, 
CLASS  2,  AMD  REMOVE  TANG. 


(jR)  LUBRICATE  BY  APPLYINC  A THIN  FILM  OF 
^ DOW- CORNING  CORP.  GREASE  FS-1281 

OR  APPROVED  EQUIVALENT. 

(33)  APPLY  EVERLUBE  CORP.  BVERLUBE  #811 
/ and  BURNISH  TO  O.OOQ2-  TO  0.0004- 
INCH  THICKNESS. 

(AC)  AFTER  INSTALLING,  FLARE  THE  CYLIN- 

DRICAL  EHD  TO  0.15-INCH  DIAMETER. 

(AD)  BEFORE  INSTALLING  THE  BEARINC  (ITEM 

8.6)  AND  PREFORMED  PACKING  (ITEM 

8.7) ,  FILL  THE  GROOVE  TO  10X 
PACK  WITH  DOV-CORNINC  CORP.  GREASE 
FS-1281.  REMOVE  EXCESSIVE  LUBRI- 
CANT AFTER  INSTALLING  ITEMS  8.6 
AND  8.7. 

(33)  INSTALL  THE  -1  FART  FOR  INITIAL 
W CALIBRATION,  THEN  DETERMINE  BY 
TESTING  THE  DASH  NUMBER  PART 
REQUIRED.  THE  -l  PART  IS  COLOR 
CODED  RED,  THE  -2  PART  CREEN, 

THE  -3  PART  BLUE,  AND  THE  -4  PART 
GOLD.  THE  ORIFICE  DIAMETER  IS 
0.061  + 0.002,  0.072  ± 0.002, 

0.080  ± 0.002,  OR  0.086  ± 0.002 
INCH  FOR  THE  -1,  -2,  -3,  OR  -4 
PART,  RESPECTIVELY. 

(g)  COMPRESS  THE  SPRINGS  WITH  SPRINC 

COMPRESSOR  TOOL  UNTIL  THE  EDGE  OP 
THE  SPRING  PLATE  (ITEM  10.12)  IS 
WITHIN  0.06-INCH  OP  BEING  FLUSH 
WITH  THE  HOUSING. 

(ft?)  INSTALL  WITH  INTERNAL  GROOVE  IN  THE 
UP  POSITION. 

<£i b POSITION  THE  SWITCH  SHAFT  TO  PROVIDE 
ELECTRICAL  CONTINUITY  BETWEEN 
CONNECTOR  PINS  "A"  AND  "B"  WITH 
THE  VALVE  IH  THE  CLOSED  POSITION. 
ARROW  ON  SWITCH  SHAFT  MUST  POINT 
TOWARD  THE  CONNECTOR. 

(£j)  STAKE  TO  RETAIN. 

© INSTALL  AFTER  TESTING. 

© CONTINUE  TURNINC  1/4  TO  1/2  TON 

AFTER  FLANGE  CONTACTS  ITS  MATING 
SURFACE. 

© TORQUE  EVENLY  AND  GRADUALLY  TO  100 
INCH-POUNDS. 

<@)  TORQUE  130  TO  180  INCH-POUNDS. 


■ 'V  I 

■rTTTtrs 


MVWONTOs 


20M30043 


IPS 

-3 

art  control  mo. 

... 

M-ME-E-1186 

KIVt&ON 
DAT!  OP 
THIS  PAM 
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DETAIL  A . 34  1 


DETAIL  1 - 10  1 


: DOLT  pattem  WBqgIBC  ! 


FUEL  BALL  BONE  MBT-OPF  VAUtt 
(•»"  MV.  fc  B0.3)  (PMElB  AM. 
CBAFt  CO..  108  IMUS,  CALIF. . 

f*t».  wkooim)  ® @ ® 


1. 

BS20993C32 

t. 

AB300AM-4 

3. 

AP9A0C4L 

4. 

F61C1327.2 

5. 

V". 

4. 

FA  ICt 447 

0.1 

FA1C1341 

A.2 

F41C1490 

M 

FA  ICt 474 

4.2.1 

M52U06-P4- 

4.2.2 

F61C1476.1 

4.4 

FA 1C 1332 

4.5 

FA1C153B 

4.6 

FA  1C  l«9 

6.7 

MOM 

4.0 

FA1C1443 

4.9 

FAIC1357 

4.10 

PA ICl 504 

4*11 

File 1514 

4.12 

FA1C1524 

4.13 

FAIC 1323- ( ) 

4*14 

FA  ICl 334*1 

4.13 

FA1C1324 

4.14 

FAIC 1692 

6.17 

MS904U0A 

6.10 

FA 1C 1476*2 

6.10.1 

in 11 204  F4- 

6.14.2 

F6tCU3t«2 

6.14.3 

KS21206-F5. 

6.10.4 

F61C1505-1 

6.19 

F41CI535 

6.20 

P41C1534 

6.2l 

F4 ICt 534*2 

4.22 

P41C1520 

4.23 

F41C1S54 

404 

FAIC 1534 

0*23 

IMMM 

6.24 

MOM 

6.21 

F61A533 

6.24 

MS20903C32 

7. 

F41C2333 

■ 6*':'v 

2631401 

6.1 

met  523 

0.1.1 

PA 1C 1523-1 

4.1.2 

MS21206.pl- 

M 

P41C2240 

0*3 

MS293i3-U0 

0.4 

PA2C1239 

0.3 

2631599 

6*3.1 

F41C14T9 

0.3.2 

PA1C1343 

0*3*3 

2431007 

1*6 

2431064 

scnv  (1  MACES)  © 
msn*  a FLAMS) 


BOLT  (24  PLACES)  © C 

islet  man  (24  places! 

FLAME  ASSEMBLY  0 . 
IM3EXY  (12  MACES  ^ © 

flame  (Made  «soh  mh 

FLAKE  P61C1404)  ® 

SfBIK  <36  PUCES) 
SPB2MC  unnuG  Bek 


2.9/14  OwO.  St  Ul/tt  1.0.  TOLL 


CASKET  (YTPLCB) 

UHB  ItHHB  SOFFOtT  (WADE  IHM 
F41C249B) 

1/4  BOLT  BUM  (10  RACES) 

DOW  (10FUM81  ® <f> 


BOOT  (HADE  VMM  FA1CU75) 

OSOT  <24  MACES)  © 

8TBB  ASSEMBLY  (SEVTOR  tBSEBT  OB., 
LOS  AMQELEt  J*  CALIF.*  FAIT  BO. 
r-U)  (10  PLACES)  <g) 
BELLEVILLE  PUK 


SAETA  MOtflCA,  CALIF. « MET  M. 

11219) 

mm  nut  (Mai  fbm  memn 

SHAFT  KETAIMB  (MAM  FWH  RKW) 
BUT  (MADE  FBOM  «31K*B)  © 


BOOT  (MABE  FBOM  F61CJLS22) 
IBSEBT  (4  PUCES)  © 


F60VUI7X230 

MMU7VU7 

F41CU21 

F6tCl543-(  ) 

P6K1676 

F61C1344 

paicisss 

FA1C1349 

7420240 

F41C1947 
PA  1C  1553 
PAOVU17F643 
F01C13'" 


F41C1400 

nonuiNR 

F41C1542 
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1.1  (con. ) 

v.  Life  cycle  performance  capability:  1,000  cycles  (closed  to  open 

to  closed)  of  operation. 

w.  Flow  chamber  relief  differential  pressure:  50  p.s.t.  maximum  at 

a GN2  relief  rate  of  18  c.f.m.  The  GNo  temperature  ranee  is 
-290°  to.  -270°  F. 

Electrical  Performance  Requirements.  The  electrical  performance 
requirements  of  the  shut-off  valve  are  as  follows: 

®*  Position  indicating  switch  circuit  resistance:  0.5  ohms  maximum 

between  the  connector  pins  when  their  respective  circuits  are 
fully  closed. 

b.  Position  indicating  switch  insulation  resistance:  50  megohms 

minimum  with  500  v.d.c.  applied  between  each  electrical 
connector  terminal  and  the  assembly  housing  or  between  any 
two  terminals  when  their  respective  circuits  are  fully  open. 

c.  Position  Indicating  switch  closing  actuation  and  deactuation 

positions:  Actuation  (possess  continuity  between  electrical 

connector  terminals  "A"  and  "B")  - 3°  ± 1°  before  the  closing 
gate  reaches  its  fully  closed  position.  Deactuation  (break 
continuity  between  electrical  connector  terminals  ’’A"  and  MBM) 
11°  maximum  after  the  opening  gate  rotates  from  its  fully 
closed  position. 

d.  Position  indicating  switch  opening  actuation  and  deactuation 

positions:  Actuation  (possess  continuity  between  electrical 

connector  terminals  "B»  and  "C")  - 5°  ±3°  before  the  opening 
gate  reaches  its  fully  open  position*  Deactuation  (break 
continuity  between  electrical  connector  terminals  "B»  and 
"C")  - 14°  maximum  after  the  closing  gate  rotates  from  its 
fully  open  position. 

e.  The  indicating  switch  wiring  diagram  is  shown  on  page  2. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.3  Shock  Withstanding  Capability.  The  shut-off  valve  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  six  shocks 
(three  in  each  direction)  of  one  of  the  following  durations  and  wave 
forms  at  50  g's  in  each  of  the  three  major  axes: 

10-mllliseconds  duration  - triangular  wave,  or 
8-mllliseconds  duration  - half  sine  wave,  or 
5 -ail  111  seconds  duration  - square  wave. 
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1.4  Vibration  Withstanding  Capability.  The  shut-off  valve  is  designed  to 
withstand,  without  damage  or  Impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions. 

20  to  76  c.p.s.  at  2.0  g's, 

76  to  190  c.p.s.  at  0.0067-inch  double  amplitude  displacement, 

190  to  2,000  c.p.s.  at  12.5  g's,  and 

20  to  2*000  c.p.s.  at  0.10  g*  per  c.p.s.  random  vibration. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation 
for  delivery  of  the  shut-off  valve  are  outlined  in  Performance  Specification 
10M01067  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES.  I 


3.1  Specifications ; 

NASA  - MSFC- SPEC- 164 
Military  - MIL-E-5272 


Standards: 

Military  - MIL- STD- 130 
MS33540 

NASA  - MSFC- STD- 105 
Army  Ballistic  Missile 
Agency  - ABMA-STD-18 


Drawings : 
Ordnance  Corps 
MSFC 


10509302 

10419909 

10M01067 


VEHICLE 


SA-5 


SA-6 


SA-7 


sA-e 


SA-9 


SA-IO 


SPARES 


EFFECTIVITY 


REVISIONS 


"B"  Rev.  and  EO-3 


"B"  Rev.  and  E0-3 


»B"  Rev.  and  E0-3  


»B"  Rev.  and  E0-3 


»B''  Rev.  and  E0-3 


BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 


20M30043 
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REVISION  DATE 


DATA  SHEET 

nomenclature:  Valve  (solenoid) vent 

Drawing  Numbers:  20M30488 

vendor:  Calmec  Corp . 

Saturn  I Vehicle 



Location:  Instrument  Unit 

Estimated  Design  Life:  2,000  Cy 

. Failure  Rate:  35,71^-  x lO^/cy. 

HCHF  (in -cycles):  28 

Number  of  Components 

this  Data  Represents:  1 

Total  Cycles  of  Operation:  39 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  „ , , 

No  data  available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate  : 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 

Vibration: 

• 

December  1965 

II. 8. 1.1 
Page  1 of  4 

FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Ruptured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

' Sluggish 

Other: 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-7  Vehicle  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

11.8.1*1 

Page  2 of  4 


SOLENOID  VALVE,  PART  NO.  20M3Q488 

The  solenoid  valve,  in  conjunction  with  the  absolute- 
pressure  switch,  is  used  in  inflight  cooling  to  relieve  ex- 
cessive pressure  caused  by  liquid  boil-off  of  the  nitrogen. 

The  excess  GN^  is  bled  into  the  interstage  compartment  of  the 
instrument  unit. 

1.  VENDOR  - CAIMEC  MFG.  CORP.,  PART  NO.  468 

2.  LOCATION  - Tube  No.  3 

3.  SERVICE  - Air  and  GN2 

4.  TEMPERATURE  - Operating:  165  to  -65 °P 

5.  ' PRESSURE- 

a.  Operating:  17  psia 

b.  Proof:  25  psig 

c.  Burst:  45  psig 

6.  LUBRICATION  - Lubricate  seals  and  sliding  surfaces 
with  DC-55  grease  (Dow  Coming) 

7.  LEAKAGE- 

a.  External:  No  leakage  allowed  at  operating  pressure 

b.  Internal:  5 scim  maximum  at  operating  pressure 

8.  ELECTRICAL  CHARACTERISTICS- 

a.  Operating  voltage:  22  to  32  vdc  with  28  vdc 

nominal 

(1)  18  vdc  maximum  for  poppet  valve  to  open 

(2)  5 vdc  minimum  for  poppet  valve  to  close 

b.  Insulation  resistance:  500-volt  megger  test; 

50  megohms  minimum 

December  1965  (Revision)  II. 8. 1.1 
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DATA  SHEET 


Nomenclatures  Valve  ( solenoid)  Vent 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED;  NO  data  available  . — 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Plat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

* Minimum  total.  Serial  No.  8,  and  13  not  shown  in  cycle 
logs . 
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FAILURE 

INDICATIONS 

Burned  Out 

Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 
' Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Run tured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-5  and  SA-6  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

/ 11 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Additional  Information  concerning  the  2QM304l6 

This  valve  is  used  to  vent  excessive  pressure  in  the 
instrument  cea^antment  i 

All  five  failures  were  reported  on  Inspection  Reports. 
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SQT.ENOIP  VALVE,  PART  NO.  2QM304l6 

The  solenoid  valve,  in  conjunction  with  the  absolute- 
pressure  switch,  is  used  in  inflight  cooling  to  relieve  ex- 
cessive pressure  caused  by  liquid  boil-off  of  the  nitrogen. 

The  excess  GN2  is  bled  into  the  interstage  compartment  of  the 
instrument  unit . 

1.  VENDOR  - VALCOR  ENGINEERING  CORP.,  PART  NO.  V-44800 

2.  LOCATION  - Outer  side  of  tube  No.  3 

3.  SERVICE  - Air  and  GN2 

4.  TEMPERATURE  - Operating:  165  to  - 65 °F 

5.  . PRESSURE  - 

a.  Operating:  17  psia 

b.  Proof:  25  psig 

c.  Burst:  42  psig 

6.  LUBRICATION  - Lubricate  seals  and  sliding  surfaces 
with  DC-55  grease  (Dow  Corning) 

7 . LEAKAGE  - 

a.  External:  No  leakage  allowed  at  operating 

pressure 

b.  Internal:  5 scim  maximum  at  operating  pressure 

8.  ELECTRICAL  CHARACTERISTICS  - 

a.  Operating  voltage:  22  to  32  vdc  with  28  vdc 

nominal 

(1)  l8  vdc  maximum  for  poppet  valve  to  open 

(2)  5 vdc  minimum  for  poppet  valve  to  close 

b.  Insulation  resistance:  500-volt  megger  test; 

50  megohms  minimum 
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BATA  SHEET 


Nomenc lature ; yalve  (cooler  V&Xt) 


Drawing  Numbers:  20M40072 

vendors  Valcor  Engineering 
Corp . 

Saturn  I Vehicle 

Locations  Instrument  Unit 

Estimated  Design  Life:  5,000  Cy. 

Failure  Rate;  3,875  x 10~6/cyf 

MCBF  (in  cycles):  258 

Number  of  Components 

this  Data  Represents;  6 

Total  Cycles  of  Operation:  5l6 

Number  of 

Failures  Reported:  2 

Vehicle  Equipment : X 

Ground  Equipment; 

ENVI RONMENTAL  QUALIFICATION  TESTS  PERFORMED;  jj0  avai^a^le 


Acceleration; 

Altitude;  ' , • • ’•  > 

Radio  Interferences 
Salt  Spray; 

Shock: 

High  Temperature; 

Low  Temperature; 

Ambient  Room  Temperature: 

Thermal  Shock; 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise; 

Sine  Nave  Method; 

Vibration: 

r - 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


1_ 

1 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure ; 

None 

Low 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Rurtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other; 


High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-7  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


11.8.2 
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Additional  Information  concerning  the  20M40072  valve 
Two  failures  were  reported  on  Inspection  Reports. 
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tint 

SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M40072  LN2  COOLER  VENT  VALVE 

AMKMD 

lAC-  - 

Met 

l ot  4 

DESCRIPTION.  ^ * T i 

The  2-way,  2-position,  normally  closed,  solenoid  operated,  LN2  cooler  vent 

valve  20M40072  is  a component  of  the  in- flight  operation  instriaaent  unit  coo  1-j 
ing  system.  The  normally  closed  relief  valve  is  opened  when  the  thermistor 
located  in  the  external  fill  line  at  the  bypass  valve  indicates  that  the 
transfer  line  is  sufficiently  chilled  to  transfer  liquid  phase  nitrogen. 
Simultaneously,  the  bypass  valve  is  switched  to  the  open  position.  L«2  then 
begins  to  enter  and  fill  the  reservoir  in  the  in-flight  cooler  assembly 
20M40010,  The  vent  valve  is  held  in  the  open  position  to  relieve  LN2  0 “ . 

off,  when  the  reservoir  is  filling,  by  an  override  circuit  until  the  in-fligh  I 
cooling  system  is  energized  by  the  automatic  sequencer.  When  the  presence 
of  liquid  in  the  reservoir  is  sensed  by  either  or  both  upper  level  thermistor 
assemblies  20M40130,  the  external  IU2  fill  valve  is  signalled  to  return  to 
the  bypass  position  and  the  vent  valve  is  closed.  The  LN2  supply  **  r''  ... 

plenished  as  described  above  when  the  lower  level  thermistor  assembly  20M40 131 
indicates  the  absence  of  LN2  in  the  reservoir.  The  vent  valve  is  located 
in  the  154- inch- diameter  instrument  unit  assembly  as  shown  in  the  installa- 
tion view.  The  various  functional  characteristics  of  the  vent  valve  are  as 

folloys^hanicai  performance  Characteristics.  The  vent  valve  is  capable  of 
performing  mechanically  as  follows* 

Service  media*  LN2  or  (3*2* 

Nominal  operating  pressures  30  p.s.i.g.  internal  pressure. 

Proof  operating  pressure:  45  p.s.i.g.  minimum  internal  pressure. 

Burst  pressure  (without  bursting):  75  p.s.i.g.  minimum  internal 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing.) 

e.  Operating  temperature  ranges:  Internal  - -320  to  +125  r. 

External  - 0°  to  +125°  F.  . , 

f.  Flow  capacity  equivalent:  A sharp-edged  orifice  of  0.85- inch 

minimum  diameter.  _ 

g.  External  leakage:  None  allowed  with  an  internal  pressure  of  45 

p.s.i.g.  applied.  _ . _ 

h.  Seat  leakage:  Liquid  - None  with  an  inlet  LN2  pressure  of  45 
p.s.i.g.  applied.  Gaseous  - 5 s.c.i.m.  maximum  with  an  inlet 
pressure  of  45  p.s.i.g.  applied. 

i.  Life  cycle:  5,000  minimum  operating  cycles  without  damage  or  im- 

pairment of  performance. 

Electrical  Performance  Characteristics.  The  electrical  performance 
characteristics  of  the  vent  valve  are  as  follows: 

a.  Operating  voltage:  24  to  30  v.d.c.  with  28  v.d.c.  nominal. 

b.  Maximum  operating  current  with  50  p.s.i.g.  pressure  applied  to  the 

inlet  port  and  a supply  voltage  of  30  v.d.c. : To  open  - 7.5  a 

To  remain  open  - 2.0  a. 

c.  Solenoid  continuous  duty  performance  requirements:  4 hours  with 

28  v.d.c.  applied. 

Insulation  resistance:  50  megohms  minimum  with  250  v.d.c.  applied 

between  edch  isolated  electrical  connector  terminal  and  the  valve 
body  or  between  the  terminals  of  the  electrical  connector  when 
the  internal  circuits  are  fullv  open. 
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INSTALLATION  VIEW  - INSTRUMENT  UNIT 
ASSEMBLY  10M20000 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MSFC-SPEC-164. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL-STD-130. 

OR  APPROVED  EQUIVALENT. 

CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINA- 
TION DURING  ASSEMBLY. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST  PRE- 
FORMED RUBIER  SEAL  IN  ACCORDANCE  WITH 
MSPC-STD-105. 

COMPONENT  PARTS  OF  THIS  ASSEMBLY  ARE 
MATCHED,  DISASSEMBLY  AND  SUBSTITUTION 
OF  COMPONENTS  MAY  IMPAIR  PERFORMANCE. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 

TORQUE  6 TO  8 INCH- POUNDS. 

LOCATE  WITH  THE  KEYWAY  IN  THE  POSITION 
SHOWN. 

ASCERTAIN  THAT  BENDIX  GASKET  PART 
10-330914-141  IS  INSTALLED  IN  THIS 
RECEPTACLE. 

LUBRICATE  WITH  ALPHA  MOLYKOTE  CORP. , 
MOLYKOTE  TYPE  2 POWDER  OR  APPROVED 
EQUIVALENT. 

INERT  GAS  WILD  TO  BODY. 


V-41615-02 

HS20993C20 

AN300AD4-4 

PT02E-14-3P 

S101AL19 

V-41604 

V-41633 

V-41603 

V-41610-02 

V-41611 

V-41639 

V-5015-02 

V-41602 


LN,  COOLER  VENT  VALVE  ("A"  REV.) 

(VALCOR  ENGINEERING  CORP . j^NlLWOgTH , 
ljL  J*.  PART  V-41600-02 ) © © © 

soTenoTd  ASSEMBLY  © 

LOCKWIRE  © 

SCREW  (#*-«T)  (4  PLACES)  (h) 

RECEPTACLE  (BENDIX  CORP.)  (j)  ® 

PREFORMED  PACKING  (O-RING)  (f)  ©) 
PLUNGER  SPRING 
PLUNGER  PIN  © 

PLUNGER  © 

BODY  (MADE  FROM  FART  V-41600)  © 

SEAT 

RETAINER 

SEAL  DISC  SPHNG 

SEAL  DISC  (T) 


Mire  - Pom  1111-1  (fun  iMl) 
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manufacturing  engineering  division  ----- 


procedure  2000 

1*2  e*  Mln™uliropen8witht increasing  voltage8-  18  v.d.c.  maximum.  To 
return  to  the  fully  closed  position  on  decreasing  voltage  - 3 

v.d.c.  minimum.  , inn 

f.  Response  time  (opening  or  closing)  with  28  v.d.c.  applied: 

milliseconds  maximum.  . . . 

R.  Position  switch  indication:  Indicates  that  the  valve  is  in  tae 

position  by  showing  electrical  continuity  between  connector  p 
mB"  and  "D"  with  a circuit  resistance  of  not  greater  than  0.5  o . 
h.  The  wiring  diagram  is  shown  on  page  3.  . 

CAUTION:  Paragraphs  1.3,  1.4,  and  1.5  constitute  ® 

that  are  performed  only  at  the  option  of  the  procuring  activity. 

1.3  Shock  Withstanding  Capability.  The  vent  valve  is  design ed  to  withstan< d, 
without  damage  or  impairment  of  performance,  six  shocks  (three  in  e 
direction)  of  one  of  the  following  durations  and  wave  forms  at  8 
in  each  of  the  three  major  axes  with  the  valve  deenergized  and  the  inlet 

port  pressurized  to  30  p.s.i.g.  with  LN2:  ...  dura- 

P 10-milliseconds  duration  - triangular  wave,  or  8 milliseconds  dura 
tion  - half  sine  wave,  or  6-milliseconds  duration  - square  wave. 

l.A  Vibration  Withstanding  Capability.  The  vent  valve  is  designed  to  with- 
stand,  without  damage  or  impai^nt  of  performance,  vibration  at 
resonant  frequency  for  10  minutes  duration  in  each  of  the  ^rae  ®aJ°r 
axes  with  the  valve  deenergized  and  the  inlet  port  pressur  ze 
p.s.i.g.  with  LN2  Under  the  following  conditions:  .....  . . 

P 20  to  45  c.p.s.  at  1.0  g's,  45  to  95  c.p.s.  at  0.01- inch  double 
amplitude  displacement,  and  95  to  2,000  c.p.s.  at  5.0  g s. 

1.5  Acceleration  Withstanding  Capability.  The  valve  is  designed  to  withstand 
acceleration  loading,  without  damage  or  impairment  of  performance, 
deenergized  and  with  the  inlet  port  pressurized  to  30  p.s. }*8* 
as  follows:  2 g's  along  each  major  lateral  axis  (in  both  directions), 
and  l g's  along  the  longitudinal  axis  (in  flight  direction  only). 

test  and  delivery  requirements. 

The  destructive  and  nondestructive  acceptance  tests  and  the  £eP“ati°"  1 1 
delivery  of  the  vent  valve  are  outlined  in  Performance  Spacif ication  10M01211 
and  Packaging  and  Packing  Specification  10509302. 

REFERENCES.  3.2  Standards: 

Military3- liT£-E-5272 , & MIL-I-618  Military  - MIL-STD-130  & MS33540 

mSA  - MSFC-PROC-  158 , 6.-SPEC-164  NASA  - MSFC-STD- 1.05 

3'3  Ordnance " Corps  - 10509302;  MSFC^-^OMOl^U  
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SUMMARY  SHEET 


Nomenclature 


Valves,  Fuel  Vent 


Drawing  Numbers:  10414021, 
20M30000 


Vendor : Chrysle r 


Saturn  I Vehicle  Location:  S-I  Stage 


Estimated  Design  Life:  2,000  cy 

Failure  Rate:  1459  x 10_6/cy/  MCBF  (in  cycles):  685 


Total  Number  of  Components 
this  Data  Represents:  30 

* \ ... 

Total  Number  of 

Fa ilure s Reported:  21 


Total  Cycles  of  Operation: 
7535 

Vehicle  Equipment:  x 
Ground  Equipment: 
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FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Burned  Out 

Erratic 

Foreign.  Material 
Frozen 

Improper  Seating 
Intermittent 

2 Inoperative 

3 Leaking 
Noisy 

Over  Heated 

Operation 
Sluggish 

1 Out  of  Specs 

Oil/Moisture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspect J 


CALENDAR  TIME  DATA  REPRESENTS:  SA-2  t 

data) 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured ; 

Defective : Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

PIns/Connections 

Shorted: 

Other:  


SA-10  Vehicles  (less  flight 


___________  BATA  SHEET 

Nomenclature:  Valves,  Fuel  Vfent 


vendor:  Chrysler 


Drawing  lumbers:  104l402X 
Saturn  I Vehicle 


Estimated  Design  Life: 

2,000  cy. 

Failure  Rate:  535 

x lo^/cy. 

Number  of  Components 

this  Data  Represents: 

10 

Number  of 

Failures  Reported:  1 

Location:  S— I Stage 


MCBF  (In  cycle®):  1^  866 

Total  Cycles  of  Operation; 
1,866 

Vehicle  Equipment: 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: ' ' 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature:  165  °P 

Low  Temperature:  —65  °F 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Fiat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise:  % 

Sine  wave  Method: 

vibration:  -g-°“55  5 g.  55-110  cps  at  0,0l6  In.  D.m.d. 

110-2,000  ~cpa  at  20  fit. 


December  1965 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


1 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-2  through  SA-4  Vehicles  (less  flight 
CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  NO.  IN-P&VE-E-62-5, 

21  Jan.  62,  NASA/MSFC 


Nomenclature:  Valves,  Fuel  Vent 


Drawing  Numbers:  20M30000 

vendor:  Chrysler 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2,000  Cy 

Failure  Rate:  1,763  * 10~6Ay. 

MCBF  (in  cycles):  566.9 

Number  of  Components 

this  Data  Represents:  20 

Total  Cycles  of  Operation:  5669 

Number  of 

Failures  Reported:  jq 

Vehicle  Equipment:  X 

Ground  Equipment; 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 

Altitude; 

Radio  Interference: 


Salt  Spray: 

shock:  (see  page  7) 

High  Temperature:  160  °F 

Low  Temperature:  0°$* 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate:  (See  page  7) 

Humidityi 

Random  Solve : 

Sine  Wave  Method; 

Vibration:  (See  page. 7) 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

5 No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

2 Inoperative 

Broken/Runtured : 

p Leaking 

Defective : Spring , 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

1 , Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-5  through  SA-10  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

component  qualification  report  number,  date  and  source:  Chrysler  Report  No. 

ME-M194-S177,  23  September  1963 
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Additional  Information  concerning  Fuel  Vent  Valve  20M30000: 

Six  failures  were  reported  on  Inspection  Reports  and 

five  were  reported  on  Unsatisfactory  Condition  Reports. 

Environmental  Tests: 

Shock:  Six  shocks  in  each  axis  (3  in  each  direction 

half  sine  pulse  of  35  g magnitude  and  8 milli- 
seconds duration). 

Leakage  Rate:  Control  cylinder  pressure  leakage  at  750 

psig,  5 scim  max.,  cracking  pressure  leakage  19  ± 
0.5  psig,  150  scim  minimum.  Reseat  pressure  17 
psig  minimum  with  20  scim  maximum  leakage. 

Vibration:  10-minute  sweep  in  each  axis  at  20-30  cps 

at  0.2  in.  D.A.  displacement.  38-220  cps 
at  15  g peak . 220-400  cps  at  0.0062  in.  D.A. 

displacement.  400-2,000  cps  at  50  g peak  ( 5 
minutes  vibration  at  each  resonant  frequency  at 
1/2  the  sine  sweep  level. 
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SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M30000  FUEL  VENT  VALVE  ASSEMBLY 

1.  DESCRIPTION. 
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The  fuel  vent  valve  assembly  20M30000  is  a dual  purpose  normally  closed 
pneumatic  override  and  pressure  operated  poppet  valve.  The  valves  pneu- 
matic override  feature  is  ground  controlled  to  open  the  valve  poppet  during 
both  the  filling  and  draining  operations.  The  pressure  actuated  feature  of 
the  valve  is  used  to  relieve  overpressurization  of  the  fuel  container  during 
flight  or  at  any  time  that  the  valve  poppet  is  not  held  open  by  its  pneu- 
matic override  feature.  The  valve  assembly  is  installed  on  fuel  containers 
F3  and  F4  in  the  4-inch  vent  assembly  as  shown  in  the  installation  view. 

The  various  functional  characteristics  of  the  fuel  vent  valve  are  as  follows: 

Venting  Characteristics.  When  the  fuel  container  is  pressurized  with 
gaseous  nitrogen  to  30  p.s.i.g.,  the  flow  of  gaseous  nitrogen  through 
the  valve  is  a minimum  of  2 pounds  per  second  at  an  ambient  temperature 
of  50  degrees  F.  The  valve  vents  at  a maximum  rate  of  150  s.c.i.m. 
when  a pressure  of  19  plus  or  minus  0.5  p.s.i.g.  is  applied  to  the 
valve  housing.  The  poppet  reseats  when  the  pressure  is  decreased  to 
17  plus  or  minus  0.5  p.s.i.g.  with  a maximum  leakage  of  20  s.c.i.m.  at 
the  reseating  pressure.  The  venting  feature  is  capable  of  performing 
as  follows: 

a.  Temperature  range:  0°  to  +160°  F. 

b.  Service  medium:  RP-1  fuel  vapor  and  gaseous  nitrogen. 

c.  Housing  operating  pressure:  40  p.s.i.g.  static  internal  pneumatic 

pressure. 

d.  Housing  proof  operating  pressure:  60  p.s.i.g.  static  internal 

pneumatic  pressure. 

e.  Housing  burst  pressure  (without  bursting):  100  p.s.i.g.  internal 

hydrostatic  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing. ) 

1*2  Pneumatic  Override  Characteristics.  The  pneumatic  override  feature 
is  capable  of  performing  as  follows: 

a.  Service  medium:  Gaseous  nitrogen. 

b.  Minimum  operating  pressure:  500  p.s.i.g. 

c.  Nominal  operating  pressure:  750  p.s.i.g.  without  leakage. 

d.  Proof  operating  pressure:  1,125  p.s.i.g. 

e.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  (CAUTION:  Use 

only  for  destructive  acceptance  testing.) 

f.  Leakage  past  control  piston  and  electrical  connector:  5 s.c.i.m. 

maximum  with  750  p.s.i.g.  on  control  cylinder. 

Electrical  Performance  Characteristics . The  switch  assembly  indicates 
that  the  valve  is  closed  when  the  poppet  is  within  a range  of  0.010-  to  j 
0.100- inch  of  its  fully  closed  position.  A continuity  check  between 
electrical  connector  pins  "A"  and  "B"  with  the  valve  in  the  closed 
position  must  indicate  less  than  0.5  ohms  resistance.  With  the  valve 
poppet  in.  the  fully  open  position  the  insulation  resistance  between 
electrical  connector  pin  MB,f  and  the  yalve  body  and  pins  "A"  and  MBM 
must  be  a minimum  of  50  megohms. 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
^ , °nly  at  the  option  of  the  procuring  activity. 
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DTSmUXICB  VIEW  - LOOKING  ATT 
(TYPICAL  OR  CONTAINERS  F3  AND  P4) 


0 CLEAR  AMD  CQMDITMB  ALL  METALLIC  AM) 
NOMHETALLIC  SCRfACRH  X»  ACOCMMO 

WITH  MSFC- SPEC- 164. 

0 IDENTITY  BT  HARKING  IS  ACCORDANCE  WITH 
MIL- STD- 130. 

0 stamp  the  on  base  «r  xm  curst 

PREFORMED  EUBKR  SEAL  IX  ACCORD- 

ancs  with  sncmeAXUMi  drawxbc 

10509311. 

0 TORQUE  23  TQ  33  DKS-P0WR4S. 

0 lubricate  with  mm  aura  MS  cat?. 

FLUOBOSZUaMK  OUX,  QC- 2-0024 
or  appwbo  sqtnvALnr. 

0 as  APPROVED  EQUIVALENT. 
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MS33540. 
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® HYDROSTATICALLY  TEST  CASTOR  AT  100 

p.s.i.c*  imiHuxanG.  nmwu 

TICALLT  TEST  THE  MACHINED  CASTING 
AT  100  P-S.I.Q.  UNDER  HATER  rot 
3 MINUTES.  THE  APPEARANCE  OP  AMT 
BUBBLES  DUE  TO  CASTING  IMPERFECTIONS 
CONSTITUTES  CAUSE  POE  REJECTION. 

® TORQUE  130  10  170  INCH- POUNDS. 

® TORQUE  ISO  10  230  IMCS-ftXBRK. 

0 malcomixe  as  vquivd. 
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® CONTINUE  TUNING  1/4  TO  1/2  TURN 
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FUEL  CONTAWER  VENT  VALVE  ASSEMBLE 
(EO-1A,  -2A,  -3A,  & -44) 
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ACORN  NUT  0 

POPPET  SEAL  (PRECISION  RUBBER 

PRODUCTS  OORP. , 110-3/8)  0 ® 

Loaams  0 
DECAL 
DRCAL 

POPPET  (20-1) 

POPPET  HWSING  ASSEMBLY  (EO- 1 ) 

SEAL  ® 

LOCK  RING  (10SAN  INC..  RL24SB-7) 

(8  PLACES)  ® 

STUD  (BOSAN  INC. . ST101-9SA- 10) 

(8  PLACES)  ® 

BUSHING 

POPPET  NOOSING  (EO-l)  ® ® 

NUT  <8  PLACES)  ® 
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K-SEAL  (HARRISON  IVWUFACTGRINC 
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® 

SCUM  (4  PLACES) 

L0CKNHE  © 

K-SEAL  (HAIBXtt  MANUFACTURING  CO., 
12100CR4)  0 

ORIFICE  MDOC.TR  ASSBOLT  ® 
REDUCER  (10-1)  CMXR  FROM  NC1R2D7W) 
ORIFICS 

SNITCH  AUBBU  (RO-l)  ^ 

SWITCH  HOURS  (SO-:)  0 

WITCH  CUP  (RO-1) 

SNITCH  (MV  CORP.  V AHUU. 

15600-23  OR  -33)  © 

SWITCH 

RlECTtinAL  WIRING  (KH-W-1M76. 

ttr  i.nan  played  mb  no. 

perform  wiaam  (o-mn  ® ® 

backup  vaangn-i) 

SNITCH  NUT  (§) 

CAP  (EO-l)  ® 


DRAWN  BY: 


PLANNER: 


WRITER : 


APPROVED  BY 


tmmsmimntm  to:  20M30000 

RELEASE  lE0<(  ' 

•1A,  -2A,  -3A,  AND  -4A 


ART  CONTROL  NO  M-ME-E-592-E 


REVISION 
OATE  OR 
THIS  PAGE 


8 Jun  1963 


Page  9 of  11 


11.8.3 

Page  10  of  11 


MOCCDUM 


MANUFACTURING  ENGINEERING  DIVISION 


MPT-2000 


1.4  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand,  viti 
out  damage  or  impairment  of  performance,  six  shocks  of  one  of  the  follon 
ing  durations  and  wave  forms  of  35  g's  in  each  of  the  three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave , or 
6-millisecGnds  duration  - square  wave. 

1*5  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
frequency  for  5 minutes  duration  in  each  of  the  three  major  axes  under 
the  following  conditions: 

20  to  55  c.p.s.  at  three  g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 

delivery  of  the  valve  is  outlined  in  Performance  Specification  10M01068  and 

Packaging  and  Packing  Specification  10509302. 

REFERENCES. 


Specifications: 

Military  - MIL-E-5272 
MIL- Q- 9 8 58 
MIL-R-3065B 
MIL- W- 16878 

NASA  - MSFC- SPEC- 164 
HSFC-  PRQC- 158 


Ordnance  Corps  - 10414121 
10419909 
10509302 
10509303 
10509311 
10M01068 


Standards: 

Military  - MIL- STD- 130 
MIL- STD- 643 
MS33540 
MS33586 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 
ABMA- STD-41 


SPARES 


EfFECIWITY 


E0-1A,  -2A,  -3A,  and  -4A 


EO-U,  -2A,  -3A,  and  -4A 


E0-1A,  -2A,  -3A,  and  -4A 


llcabla 


E0-U,  -2A,  -3A,  and  -4A 


Not  Applieabla 


BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 


I20M30000 


MSEC  . 1*1.1  (Jum  Ml) 


! KvattMMi. 


SUMMARY  SHEET 


Nomenclature  valve,  LOX  Vent 

Drawing  Numbers:  10414001, 
20M30122 

1 : 

Vendor:  North  American 

Saturn  1 Vehicle 

Location:  s-I  Stage 

Estimated  Design  Life:  2,000  cy 

Failure  Rate:  17,452  x 

MCBF  (in  cycles):  57-3 

Total  Number  of  Components 
this  Data  Represents:  35 

Total  Cycles  of  Operation: 
4,838 

Total  Number  of 

Failure's  Reported: 

Vehicle  Equipment : ^ 

Ground  Equipment: 

December  1965 
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FREQUENCY 

OF 

OCCURRENCE 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 
Broken/Cracked : 
Broken/Ruptured ; 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connect ions 
Shorted: 

Other: 

FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Ot 1/Moisture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-1  through  SA-10  Vehicles  (less  flight 

data) 
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DATA  SHEET 


Nomenclature : Valve,  LOX  Vent 


Drawing  Numbers:  104l4001 


Saturn  I Vehicle 


vendor:  North  American 


Location:  S-I  Stage 


Estimated  Design  Life:  2,000  Cy 


Failure  Rate:  16,286  x 10*6/cy. 

Number  of  Components 
this  Data  Represents: 

Number  of 

Failures  Reported:  29 


MCBF  (in  cycles):  6l.4 

Total  Cycles  of  Operation:  1,780 


Vehicle  Equipment:  X 

Ground  Equipment; 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

. Altltuder,^:!.,,  if.:; 

Radio  Interference: 


Salt  Spray: 

Shock:  : s •• 

High  Temperature:  l40  °P 

Low  Temperature:  -65  °F 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  impact  (Flat  Drop): 

Leakage  Rate:  Main  seal  25  scim,  shaft  seal  20  scim  at 
150  psig 

Humidity: 

Random  Noise: 

Sine  Wave  Method;  ' 

vibration:  ?2-55  cps  at  5 g.  55-no  cps  at  0.03  in.  D.A.d, 
110-2, 000 -cps  at  20.  g. 

December  1965 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Burned  Out 

Indicator  Shows: 

Erratic 

2 

No  Open 

Foreign  Material 

No  Close 

3 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

1 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Runtured : 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 


Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

other:  Failed  to 

close  2 


Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-l  through  SA-4  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  No . IN-P&VE-E-62-5, 

Jan.  21,  1962,  NASA/MSFC 
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Additional  information  concerning  the  LOX  Vent  Valve  c omp onen t 
104l400I:  — * ~ 

Twenty-two  failures  were  reported  on  Inspection  Reports, 
and  seven  were  reported  on  Unsatisfactory  Condition  Reports. 


December  1965 
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(intentionally  Left  Blank) 
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MANUFACTURING  ENGiNEcRING  DiviSiOH 


NASA 


manufacturing  plan 


SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
10414001  LOX  VENT  VALVE  ASSEMBLY 


date 


31  August  1961 


APPROVED 


EP- 140 


PAGE 


1 Of  4 


1.  DESCRIPTION  . 

The  LOX  vent  valve  assembly  10414001  is  a normally  closed  pneuma-mechanicallyl 
operated  gate  type  valve.  The  valve  assembly  is  opened  when  the  10414000 
LOX  relief  valve  No.  1 fails  to  relieve  sufficient  GN2  or  GOX  to  prevent 
overpressurization  of  the  LOX  container.  Therefore,  when  the  LOX  container 
pressure  reaches  65  p.s.i.a.  the  LOX  vent  emergency  switch  assembly  10414341 
calibrated  by  a three-way  needle  valve  10414087  supplies  energy  to  the 
solenoid  of  the  MV- 74V  control  valve  10414027  that  allows  GN2  from  the 
control  pressure  system  to  pressurize  the  control  port  of  the  valve  assembly. 
The  valve  assembly  is  used  in  the  7-inch  vent  assembly  in  the  forward  skirt 
of  container  L3  as  shown  in  the  installation  view.  The  valve  assembly  is 
used  in  the  7- inch  LOX  vent  valve  and  spacer  assembly  10438146.  The  various 
functional  characteristics  of  the  valve  assembly  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  valve  assembly  is  capable 
of  performing  mechanically  as  follows: 

a.  Operating  line  pressure:  65  p.s.i.a. 

b.  Gate  play:  1°  maximum. 

c. *  Parallelism  between  the  surface  of  the  closed  gate  and  the  flat 

machined  surface  of  valve  housing:  + 0°  30 r 

d.  Service:  GOX 

e.  Nominal  vent  gate  operating  time,  switch  to  switch: 

To  open  - 150  milliseconds. 

4 To  close  - 300  milliseconds. 

f.  Internal  leakage  with  60  p.s.i.g.  pressure  in  the  line  and  the  gate 

in  both  the  open  and  closed  positions  alternately: 

Shaft  seals  - 20  s.c.i.m.  maximum. 

Gate  pin  seals  - 2 s.c.i.m* maximum. 

Main  seat  - 25  s.c.i.m.  maximum  (applies  only  with  gate  in  the 
closed  position)# 

g.  Venting  chamber  operating  temper at ure  range:  -150°  to  +165°  F. 


1.2 


Pneumatic  Operating  Characteristics.  The  valve  assembly  is  capable  of 
operating  pneumatically  as  follows: 

a.  Control  cylinder  operating  temperature  range:  -65°  to  +165°  F. 

b.  Minimum  operating  pressure:  500  p.s.i.g.  internal  pneumatic 

pressure. 

c.  Nominal  operating  pressure:  750  p. 

pressure. 

d.  Proof  operating  pressure:  1,125  p. 

pressure. 

e.  Burst  pressure  (without  bursting): 


• s *i  • g« 

»S«i« g. 


internal  pneumatic 
internal  pneumatic 


1,875  p.s.i.g,  internal  hydro- 


static pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing.) 

f.  Operating  media:  Air,  gaseous  nitrogen,  or  helium. 

g.  Leakage  past  the  control  cylinder:  5 s.c.i.m.  maximum  with  750 

p.s.i.g.  internal  pneumatic  pressure  applied. 

Electrical  Performance  Requirements.  The  electrical  performance 
requirements  of  the  valve  assembly  are  as  follows: 


(Continued  on  page  4) 


10414001 


MSrC  - form  1151  (June  1941) 
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MANUFACTURING  ENGINEERING  DIVISION 


EP-140 


/ 


- — v 

b 

INSTALLATION  VIEW  - LOOKING  APT 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  HSFC- SPEC- 164. 

ALL  MATERIALS  OTHER  THAN  SEALANTS 
MUST  MEET  THE  REQUIREMENTS  FOR 
COMPATIBILITY  WITH  LOX  IN  ACCORD- 
ANCE WITH  MSFC- SPEC- 106. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL- STD- 130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  PACKINC  SEAL  IN 
ACCORDANCE -WITH  MSFC-STD-103 . 


CARE  MUST  BE  TAKEN  TO  PREVENT  CON- 
TAMINATION DURING  ASSEMBLY. 

OR  APPROVED  EQUIVALENT . 

TORQUE  16  TO  20  INCH- POUNDS. 

LUBRICATE  WITH  DOW-CORNING  CORP.  O.C. 
55  OR  APPROVED  EQUIVALENT . 

LOCK WIRE  IN  ACCORDANCE  WITH  MS33540. 

TORQUE  50  TO  70  INCH- POUNDS. 

TORQUE  15  TO  18  INCH- POUNDS. 

SPOT-TIE  THE  ELECTRICAL  WIRES  AT 
3- INCH  INTERVALS. 

TORQUE  6 TO  8 INCH- POUNDS. 

TORQUE  10  TO  12  INCH- POUNDS. 

INSTALL  UNDER  THE  NUT  PLACED  HERE  AND 
ON  THE  OPPOSITE  SIDE  OF  THE  IOX. 
INSTALL  WASHER  2W18-416  UNDE*  THE 
TWO  REMAINING  NUTS. 

TORQUE  50  TO  70  INCH- POUNDS. 

POSITION  THIS  LEVER  SO  THAT  THE  SPLINE 
INDEX  SCRIBE  NARK  IS  IN  LINE  WITH 
THE  PUNCH  MAJK  SHOWN  ON  THE  SHAFT. 

TORQUE  100  TO  140  INCH- POUNDS. 

TORQUE  TO  50  INCH- POUNDS. 

PRIOR  TO  INSTALLING  THE  VALVE  GATE  AND 
SHAFT.  PLACE  THIS  SEAL  BLANK  IN  THE 
CASTING  4615-4*013-9  AND  RETAIN  WITH 
THE  RETAINER  9615-4*024.  WITH  BOTH 
HALVES  TOCETHER,  PONCE  THE  TOOL  36V 
79*  THROUGH  THE  SEAL  BLANK  TO  PORM 
THE  SEAL.  REMOVE  THE  TOOL  AND  SEAL 
TOCETHER.  INSTALL  THE  SKAPT  AND 
SLIP  THE  FORMED  SEAL  FROM  THE  TOOL 
TO  THE  SHAFT  BY  US  INC  THE  RETAINER 
4615-4*024. 


LUBRICATE  WITH  ALPHA  MDLYKOTE  CORP., 
NOLYKOTE  TYPE  Z POWDER  OR  APPROVED 
EQUIVALENT . BLOW  OFF  EXCESS  LUBRI- 
CANT WITH  DRY  NITROGEN  GAS. 

TORQUE  TO  43  INCH-POUNDS. 

TORQUE  22  TO  30  INCH-POUNDS. 

TORQUE  70  TO  120  INCH-POUNDS. 

ADJUST  SO  THAT  WHEN  THE  PISTON  IS  IN 
THE  CLOSED  POSITION  THE  GATE  IS 
COMPLETELY  CLOSED  - TOP  SURFACE  OP 
THE  CATE  PARALLEL  WITH  THE  TOP  SUR- 
FACE OP  THE  GATE  HOUSINC  WITHIN  PLUS 
OR  MINUS  ZERO  DECREES  30  MINUTES. 

TORQUE  50  TO  55  INCH- POUNDS. 

TORQUE  20  TO  25  INCH-POUNDS. 

WIRE  RING  TO  HOUSINC  TWO  PLACES  AS  . 
REQUIRED. 

TORQUE  TO  *5  INCH- POUNDS  MAXIMUM. 

LACE  HEATER  ASSEMLY  BLANKET  TO  PISTON 
HOUSINC  ASSEMBLY  AS  REQUIRED. 

APPLIES  ONLY  TO  VEHICLE  SA-4. 

> INCORPORATE  W.A.R.  S-2718 
ON  VEHICLE  SA-4. 


LOX  VENT  VALVE 
ASSEMBLY  ("D" 
REV.  fc  EO-7  4 
•B  ON  SA-l,  -2, 
4 -3 | "E"  REV. 

4 EO-9  ON  SA-4 
ONLY)  (NORTH 
AMERICAN  AVIA- 
TION MC.  NO. 
0)12 -4*410-61) 

NUT(4PIACKS)I0 
LOCK-0- SEAL 

(4  PLACES)  (?) 
COVER 

FREPORMD  PACKING 
(O-RING)  ©© 
LOCK  WIRE  (jT 
BOLT  © 

VALVE  SWITCH  ARM 
ASSEMLY 
PIN 
ARM 

SWITCH  ASSEMBLY 
LOCKWIU  © 


1.  NAS679A0SW 

2.  800-015-8 

3.  9512-4*065 

4.  AN6230B22 

3.  MS 2 099 5N  40 

6.  AM4H10A 

7.  2W18-416 
9312-4*423 

*.  2P9-  7-  7 

4.  9512-4*425-3 
9312-4S429 

10.  AM995M20 

11.  AN500A2- 10 

12.  2W1C6-B- 16 

13.  2SE6 


WASHER  («  PLACES) 
MICRO  SWITCH 
(MICRO  SWITCH 
CORP.)  « 
PLACES)  © 
ACTUATOR  (MICRO 
SWITCH  CORP.) 

(2  PLACES)  © 
INSULATION  TUBING 
ELECTRICAL  WIRING 


9615-48066 
10-40450- 10 
MS3 102E10SL3P 

R019 1-4002-0001 
2W18-4 
AN300A4-6 
AN 1226 76 
9612-4B422 
AM340-6 
2W1AL17-20-62 
NAS679A4W 
9615-48030 
9615-48427 
AN6227B9 
9512-48426 
MS2099SN51 
AN5-12A 
NAS679A5 
9312-48431 
9615-48024 
AH4-5A 
9615-4*269 
9512-48062 
AN4- 1 1A 
AN5-32A 
9615-4*013-51 
KR-6-1 
LI 246- 1-6 
9615-48068 
9615-4*013-9 
400496 
MS20913- ID 


MB20995C32 

9615-48266 

9312-4*432 

AM6227B13 

AN6230B6 

X3133-31IT 

9512-4*014 

40265* 

9-3224-11 

402656 

402657 

MS20995N32 

20M30382 


9627-4*497 

9512-4*411 

RL28SB-8 

RD206SB-6-3L 

9512-48411 

R206SB-8 

RLR28SB-B 

9312-4*424 

9615-4*591-3 

9615-48074-3 

AN3H3A 

10414548 

9512-4*413 

MS20995N91 

9512-4*360 

9615-48020 

AN4H5A 

2W18-316 

NAS 6 79A 3 

9512-4*430 


MS20995C20 

20K30427 


#2-36NC-0.1B7S 
20NQ0336  ' 


GENERAL  LOCATION 

= LEGEND  (CON.)  =- 
TY1NC  CORD  (R) 

BOX 

GASKET  (BENDIX  AVIATION  CORP.)  © 
CONNECTOR  (REPLACES  THE  VENDOR 

FURNISHED  AN3102E10SL3P  CONNECTOR) 

H LUG  (REPUCES  PART  NO.  R2-1-1)  © 

WASHER  (3  PLACES) 

SCREW  (4  PLACES)  © 

PIN 

SETSCREW  (2  PUCES) 

NUT  <2  PUCES)  © 

WASHER  (2  PUCES)  (O) 

NUT  @ 

CASKET 
PIN  © 

PREFORMED  PACKINC  (O-RINC)  © ® 
LEVER  © "" 

LOCK  VI  RE  Q 

BOLT 

NUT  © 

SHAFT 

RETAINER 

BOLT  (2  PUCES)  (§) 

WASHER 

SEAL  © © 

BOLT  (2  PLACES)  © 

BOLT  (4  PUCES) 

PISTON  HOUSING  ASSEMBLY 
RING  (2  PUCES)  © 

INSERT  (2  PUCES)  © 

STUD  (4  PUCES)  © 

CAST INC 

STUD  (6  PUCES)  © 

SQUARE  HEAD  PIPE  THREAD  PLUC 
(REPLACES  THE  VENDOR  FURNISHED 
AN 8 16- 4C  NIPPLE)  © 

LOCKVIRE  © 

BUSHING  © (A?) 

LINK  © 

PREFORMED  PACKINC  (O-RINC)  © © 

P REPORTED  PACKINC  (O-RINC)  M © 
RING  (WALDES  KOHINOOR  INC.)  TF) 

PIN  © 

PISTON  ASSEMBLY  © 

SPRING  (g) 

CYLINDER  CAP 
BOLT  <g) 

LOCK  WIRE  © 

TAPER  PIN  (MAKE  FROM  W24692-155D) 
(REPLACES  THE  VENDOR  FURNISHED 
PIN  AN385AH10P7) 

GASKET 

HOUSING  ASSEMBLY 
RING  (2  PUCES)  © 

INSERT  (2  PUCES)  ® 

HOUSING 

INSERT  (4  PUCES)  © 

RING  (4  PLACES)  © 

WASHER 
GATE 
WASHER 
BOLT  (g) 

LIPSEAL (REPLACES  THE  VENDOR 
FURNISHED  9615-4*107  SEAL)  © 

RINC 

LOCKVIRE  (a3£) 

CASKET 

PIN  © 

BOLT  (4  PUCES)  (g) 

WASHER  (4  PUCES) 

NUT  (4  PUCES)  © 

HEATER  ASSEMBLY  (REMOVE  THE 
AN310OE16-9P  CONNECTOR  AMD 
REPLACE  WITH  MS3100E16-9P) 

BRASS  WIRE  (NIL-QQ-W-321.  COMP.  A)  (7£ 
LOCKVIRE  © (g) 

RIGHT  HAND  SWITCH  ASSEMLY  - SHOWN ; 
LEFT  HAND  SWITCH  ASSEMLY  20M30426 
- OPPOSITE  (USED  TO  REPLACE  THE 
VnDOt  FURNISHED  SWITCHES  AND 
ATTACHING  HARDWARE)  (g) 

SCREW  (4  PUCES)  (X$ 

BIGHT  NAM)  SPOT  SWITCH  (BO-1)  (TEXAS 
INSTRUMENT  INC.  AT25-1)  - SHOWN | 

LEFT  MAM)  SPOT  SWITCH  20K30333.  *0-1 
(TEXAS  INSTRUMENT  INC.  ATT 3-2)  . 
OPPOSITE  © (gfr 

7 PUT  HEAD  SCREW  (4  PLACES)  © <g) 
CONICAL  LOCK  WASHER  (4  PLACES)  <R5 
SWITCH  MOUNT WC  PUTT  (BN  SNOW); 
SWITCH  MOUNT  INC  PUTS  20*00471-1  (LH 
OPPOSITE)  (REPLACES  THE  VENDOR 
FURNISHED  MOUNT WC  PUTS) 


1 mea  - rm  mu  o*tm  &M1) 
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D or  E 


10414001 


-7  & -8  or  -9 


I A*T  CONTROL  NO. 


MVBION 
OAK  Of 
IHBfAOi 


26  Oct  1962 


464-D 


MANUFACTURING  ENGINEERING  DIVISION 


4 0f  4 I EP-140 

I a.  Switch  actuations  At  1°  ±0°  30'  before  the  gate  is  in  it 

completely  open  or  closed  position,  for  vehicles  SA-1,  -2  and 
-3.  At  2°  ± 1°  before  the  gate  is  in  its  completely  open  or 
closed  position,  for  vehicle  SA-4. 
b.  The  heater  and  switch  wiring  diagrams  are  shown  on  page  3. 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand, 

without  damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  35  g's  in  each  of  the  three  major 
axes : 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-millisecopds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
frequency  for  five  minutes  duration  in  each  of  the  three  major  axes 
under  the  following  conditions: 

20  to  55  c.p.s.  at  three  g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10  g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  are  outlined  in  Performance  Specification  10419910  and 
Packaging  and  Packing  Specification  10509302. 


3.  REFERENCES. 

3.1  Specifications: 

NASA  - MSFC-SPEC-106 

MSFC-SPEC-164 
Rocketdyne  - RA0113-001 
3.3  Drawings : 

Ordnance  Corps  - 10509302,  10509303 
■ MSFC  - 10419909,  10419910 

" EFFECTIVITY 


VEHICLE 


3.2  Standards : 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD-18 
NASA  - MSFC-STD-105 


SPARES 


"D"  Rev.  and  EO-7  & -8 


"D"  Rev.  and  EO-7  & -8 


"D"  Rev.  and  EO-7  & -8 


''D''  Rev.  and  E0-7  & -8 


"E"  Rev.  and  E0-9 


Before  installing  modify  to  latest  configuration 


10414001 


MVISION  OATI^g  1962 


Nomenclature:  Valve,  LOX  Vent 


Drawing  Numbers:  20M30122 

vendor:  North  American 

Saturn  I Vehicle 

r ' . i 

— 

location:  S-I  Stage 

Estimated  Design  Life:  2,000  Cy. 

Failure  Rate:  l8,  l82  x 10_6/cy. 

MCBP  (in  cycles);  ^5 

Number  of  Components 

Total  Cycles  of  deration: 

this  Data  Represents:  21 

2,858* 

Number  of 

Vehicle  Equipment;  X 

Failures  Reported : ^2 

Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature:  -*250  °B* 

Ambient  Room  Temperature: 

Thermal  Shock: 

35  g sawtooth  wave  form;  long:  3.7  M 
Shock  Impact  (Fiat  Drop):  sec . jB  axis:  3.0  M Sec.; A axis:  4.2  M 

sec: . 

Leakage  Rate; 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibrations  (gee  Jjftgl.  13) 


Decembc**  1965 

* Minimum  operating  cyc'lfe  data;  serial 
nos.  Co  32,  CH66  Were  riot  included  on 
time  and  cycle  log. 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 


Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Runtured : 

Defective : Spring , 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

other:  1 valve  had 

to  be  cycled  5 time  s 
before  Indicator 

showed  that  the  * 
c valve  was  closed 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-5  through  SA-10  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  ^ata) 

COMPONENT  QUALIFICATION  REPORT  NUMBER , DATE  AND  SOURCE:  Chrysler  ME-M199“Sl82 , 

December  27,  19^3 
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Additional  information  concerning  the  LOX  Vent  Valve  20M30122 
component : ..  MSH  ~~ 

Forty- three  failures  were  reported  on  Inspection  Reports, 
nine  were  reported  on  Unsatisfactory  Condition  Reports, 

Vibration  Qualification  test: 

Sweep* 

20-37  cps  at  0.2"  D.A. 

37-300  cps  at  14.0  g 

300-510  cps  at  0.003"  D.A. 

510-2,000  cps  at  40.0  g 
10  minutes,  all  3 axes 
Resonance; 

20-37  cps  at  0.1"  D.A. 

37-300  cps  at  7.0  g 
300-510  cps  at  0.0015"  D.A. 

510-2,000  cps  at  20.0  g 

5 min.  each  major  resonant  point  in  all  3 axes. 


December  1965  (Revised) 
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MSfC 


MANUFACTURING  ENGINEERING  DIVISION 


raociouti  mo. 


SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE l15  December  1961 j MP1-2000 
20M30122  LOX  VENT  VALVE  ASSEMBLY 


DESCRIPTION.  " Z? “ 

The  LOX  vent  valve  assembly  20M30122  is  a normally  closed  pneuma-mechanicall^ 
operated  gate  type  valve.  The  valve  assembly  is  opened  when  the  20M30121 
LOX  relief  valve  No.  2 fails  to  relieve  sufficient  GNo  or  GOX  to  prevent 
over pressurization  of  the  LOX  container.  Therefore,  when  the  LOX  container 
pressure  reaches  65  p.s.l.a.  the  LOX  vent  emergency  switch  assembly  20M30186 
“ !b”tlby  * three-way  needle  valve  10414087  supplies  energy  to  the  sole- 
noid of  the  valve  and  orifice  assembly  20M30172  that  allows  GN2  from  the 
control  pressure  system  to  pressurize  the  control  port  of  the  valve  assembly. 

assembly  is  used  in  the  7- inch  vent  assembly  in  the  forward  skirt* 
container  LI  as  shorn  in  the  installation  view.  The  valve  assembly  is 
used  in  the  7- inch  LOX  vent  valve  and  spacer  assembly  20M00873.  The  various 
functional  characteristics  of  the  valve  assembly  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  valve  assembly  is  capable 
of  performing  mechanically  as  follows: 

a.  Operating  line  pressure:  150  p.s.i.g. 

b.  Proof  operating  line  pressure:  225  p.s.i.g. 

c.  Burst  line  pressure  (without  bursting):  375  p.s.i.g.  (CAUTION:  Us# 

only  for  destructive  acceptance  testing.)  *ij 

d.  Gate  play:  1°  maximum.  15 

e.  Parallelism  between  the  surface  of  the  closed  gate  and  the  flat 

machined  surface  of  valve  housing:  + 0°  30* 

f . Service:  GOX  ~ 

g.  Nominal  vent  gate  operating  time,  switch  to  switch: 

To  open  - 75  milliseconds. 

To  close  - 200  milliseconds. 

h.  Internal  leakage  with  60  p.s.i.g.  pressure  in  the  line  and  the  gate 

in  both  the  open  and  closed  positions  alternately: 

Shaft  seals  - 20  s.c.i.m.  maximum. 

Gate  pin  seals  - 2 s.c.i.m.  maximum. 

Main  seat  - 25  s.c.i.m.  maximum  (applies  only  with  gate  in  the 
closed  position).  * 

Venting  chamber  operating  temperature  range:  -250°  to  +250°  F. 

1.2  Pneumatic  Operating  Characteristics.  The  valve  assembly  is  capable  of 
operating  pneumatically  as  follows: 

a.  Control  cylinder  operating  temperature  range:  -250°  to  +250°  F. 

b.  Minimum  operating  pressure:  300  p.s.i.g.  internal  pneumatic 

pressure. 

c.  Nominal  operating  pressure:  750  p.s.i.g.  Internal  pneumatic 

pressure. 

d.  Proof  operating  pressure:  1,125  p.s.i.g.  internal  pneumatic 

pressure. 

e.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  internal  hydro- 

static pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing*)  ^ 

f.  Operating  media:  Air,  gaseous  nitrogen,  or  helium. 

g.  Leakage  past  the  control  cylinder:  1 s.c.i.m.  maximum  with  750 

p.s.i.g.  internal  pneumatic  pressure  applied. 

1.3  Electrical  Performance  &KLHkgmgSts  The  electrical  performaaca  reauira- 

ments  of  the  valve  assembly  are  as  follows:  ormance  q r* 

1 ' (Continued  on  page  4)  •'  IfOMMltt 


MSFC 


MANUFACTURING  ENGINEERING  DIVISION 


NASA 


MP1-2000 
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I fiefs' 


INSTALLATION  VIEW  - LOOKING  AFT 
NOTES  =r- 

@ CLEAN  AND  CONDITION  ALL  METALLIC  AND  0 

NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MSFC- SPEC- 164.  0 

0 ALL  MATERIALS  OTHER  THAN  SEALANTS  MUST  0 

MEET  THE  REQUIREMENTS  FOR  COMPATIBILITY 
WITH  LOX  IN  ACCORDANCE  WITH  MSFC- SPEC- 106.  (XX) 

0 IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

0 STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  PACKING  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION  DRAWING  (© 

lOVlWJII  . 

_ © 

© CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINA- 

TION  DURING  ASSEMBLY.  UU 


0 OR  APPROVED  EQUIVALENT. 

© TORQUE  16  TO  20  INCH- POUNDS. 

© LUBRICATE  WITH  DOW- CORN  INC.  CORP.  D.C. 

55  OH  APPROVED  EQUIVALENT. 

© LOCKU1HE  IN  ACCORDANCE  WITH  MS J 3 540. 

0 TORQUE  50  TO  70  INCH- POUNDS. 

© TORQUE  15  TO  IB  INCH- POUNDS. 

0 SPOT-TIE  THE  ELECTRICAL  WIRES  AT 
J-INCH  INTERVALS. 

© TORQUE  6 TO  8 INCH- POUNDS . 

0 TORQUE  10  TO  12  INCH- POUNDS. 

0 INSTALL  UNDER  THE  NUT  PLACED  HERE  AND 
ON  THE  OPPOSITE  SIDE  OF  THE  BOX. 

INSTALL  WASHER  2W1B-416  UNDER  THE 
TWO  REMAINING  NUTS. 

© TORQUE  50  TO  70  INCH- POUNDS. 

© POSITION  THIS  LF.VER  SO  THAT  THE  SPLINE 
INDEX  SCRIBE  MARK  IS  IN  LINE  WITH  THE 
PUNCH  MARK  SHOWN  ON  THE  SHAFT. 

© TORQUE  100  TO  140  INCH- POUNDS. 

© TORQUE  TO  50  INCH- POUNDS. 

0 PRIOR  TO  INSTALLING  THE  VALVE  GATE  AND 
SHAFT,  PLACE  THIS  SEAL  BLANK  IN  THE 
CASTING  9615-48013-9  AND  RETAIN  WITH 
THE  RETAINER  9615-48024.  WITH  BOTH 
HALVES  TOGETHER,  FORCE  THE  TOOL  365-798 
THROUGH  THE  SEAL  BUNK  TO  FORM  THE  SEAL. 
REMOVE  THE  TOOL  AND  SEAL  TOGETHER. 
INSTALL  THE  SHAFT  AND  SLIP  THE  FORMED 
SEAL  FROM  THE  TOOL  TO  THE  SHAFT  BY 
US INC  THE  RETAINER  9615-48024. 

0 LUBRICATE  WITH  ALPHA  MOLYKOTE  CORP., 
MOLYKOTE  TYPE  2 POWDER  OR  APPROVED 
EQUIVALENT.  BLOW  OFF  EXCESS 
LUBRICANT  WITH  DRY  NITROGEN  GAS. 


TORQUE  TO  43  INCH- POUNDS. 

TORQUE  22  TO  30  INCH- POUNDS. 

TORQUE  70  TO  120  INCH- POUNDS. 

ADJUST  SO  THAT  WHEN  THE  PISTON  IS  IN 
THE  CLOSED  POSITION  THE  GATE  IS 
COMPLETELY  CLOSED  - TOP  SURFACE  OF 
THE  GATE  PARALLEL  WITH  THE  TOP  SUR- 
FACE OF  THE  CATE  HOUSING  WITHIN  PLUS 
OR  MINIS  ZERO  DEGREES  30  MINUTES. 

TORQUE  50  TO  55  INCH-POUNDS. 

TORQUE  20  TO  25  INCH- POUNDS. 

WIRE  RING  TO  HOUSING  TWO  PUCES  AS 
REQUIRED. 

APPLY  A THIN  FILM  OF  "LOX  SAFE1’ 

SEAUNT  TO  BOTH  SURFACES  IN 
ACCORDANCE  WITH  ROCKETDYNE 
SPECIFICATION  RBO 140-005, 

TORQUE  TO  83  INCH- POUNDS  MAXIMUM. 

UCE  HEATER  ASSEMBLY  BUNKET  TO 
PISTON  HOUS1NC  ASSEMBLY  AS 
REQUIRED. 

SOLDER  IN  ACCORDANCE  WITH  MSFC- 
PROC-I38. 


LOX  VENT  VALVE  ASSEM- 
BLY ("A"  REV.) 
(NORTH  AMERICAN 
AVI,# ION  INC.  NO. 


NAS679A08W 

800-013-8 

9312-48063 

AN6230B22 

MS 2 099 3N 40 
AN4H10A 
2W18-416 
9312-48425 

2P9-7-7 

9512-48425-3 

9312-48429 

MS20993C20 

20M30427 


NUT  (4  PUCES)  © 
LOCK- 0- SEAL 

(4  PUCES)  © 

COVER 

PREFORMED  PACKING 
(O-RING)  ® © 
LOCKW1RI  0 
BOLT  © 

WASHER 

VALVE  SWITCH  ARM 
ASSEMBLY 
PIN 
ARM 

SWITCH  ASSEMBLY 
LOCKVIRE  0 
RIGHT  HAND  SWITCH 
ASSEMBLY  - SHOWN) 
LEFT  HAND  SWITCH 
ASSEMBLY  20M30426 
■ OPPOSITE  (REPLACES 
THE  VENDOR  FURNISHED 
SWITCHES  AND  ATTACH- 
ING HARDWARE) 

SCREW  (4  PLACES) 


9.2.3 

#2-56NC-0.437 

9.2.4 

9.2.5 

20M30471-2 

9.3 

9.4 

9.5 

9.6 

9615-48066 

9.7 

10-40450-10 

9.8 

MS3 102E1USL3P 

9.9 

RD191-4002-0001 

9.10 

2W18-4 

9.11 

AN500A4-6 

9.12 

AN122676 

10. 

9612-48422 

11. 

AN 340-6 

12. 

2W1AL17- 20-62 

13. 

NAS679A4W 

14. 

9615-48030 

15. 

9615-48427 

16, 

AN6227B9 

17. 

9312-48426 

18. 

MS20995N51 

19. 

AN5-12A 

20. 

NAS679A5 

21. 

9512-48431 

22. 

9615-48024 

23. 

AH4-3A 

24. 

9615-46269 

23. 

9512-48062 

26. 

AN4-11A 

27. 

AN3-32A 

28. 

9615-48013-51 

28.1 

KR-6-1 

28.2 

L1246-1-6 

28.3 

9615-48068 

28.4 

9613-48013-9 

28.3 

400496 

29. 

MS20913-  ID 

30. 

M82099SC32 

31. 

9615-48266 

32. 

9512-48432 

33. 

AN6227B13 

34. 

AN6230B6 

33. 

X5 133- 3 IMP 

36. 

9512-48014 

37. 

402658 

38. 

9-3224-11 

39. 

402636 

40. 

402637 

41. 

MS20995N32 

42. 

20MJ(^82 

43. 

9627-48497 

44. 

9312-48411 

44.1 

RL28SB-8 

44.2 

RD206SB-6-5L 

44.3 

9512-48411 

44.4 

R206SB-8 

44.5 

RLR28SB-8 

45. 

9312-48424 

46. 

9613-48591-3 

47. 

9615-48074-3 

48. 

AN3H3A 

49. 

20M30285 

50. 

9512-48413 

51. 

MS20995N91 

52. 

9512-48360 

33. 

9615-48020 

54. 

AN4H5A 

53. 

2W18-516 

56. 

NAS679A5 

57. 

9312-48430 

“=LECEND  <CON.)=- 

RIGHT  HAND  SPOT  SWITCH  (EO-2) 

(TEXAS  INSTRUMENT  INC.  AT25- 
1)  - SHOWN*  LEFT  HAND  SEDT 
SWITCH  20M30335,  EO-2  (TEXAS 
INSTRUMENT  INC.  AT25-2)  - 
OPPOSITE  0 

0.437  FLAT  HEAD  SCREW  (4  PUCES)  © 

CONICAL  LOCK  WASHER  (4  PUCES) 

-2  SWITCH  MOUNTING  PLATE  (RH  SHOWN) \ 

SWITCH  MOUNTING  PLATE  20M30471-1 
(LH  OPPOSITE)  (REPUCES  THE 
VENDOR  FURNISHED  MOUNTING  PUTE) 
INSULATION  TUBING 
ELECTRICAL  WIRING  ( MIL- W- 168 78 
TYPE  EE- 20)  (AH) 

TYING  CORD  0 
BOX 

0 GASKET  (BENDIX  AVIATION  CORP.)  ® 

L3P  CONNECTOR  (REPUCES  THE  VENDOR 

FURNISHED  AN3 102E10SL3P  CONNECTOR) 
-0001  LUC  (REPUCES  PART  NO.  R2-1-1)  0 

WASHER  (3  PLACES) 

SCREW  (4  PUCES)  © 

PIN 

SETSCREW  (2  PUCES) 

NUT  (2  PUCES)  ® 

62  WASHER  (2  PUCES)  © 

NUT  ® 

GASKET 
PIN  © 

PREFORMED  PACKING  (O-RINC)  © © 

LEVER  (5) 

L0CKW1RI  © 

BOLT 

NUT  ® 

SHAFT 

RETAINER 

BOLT  (2  PLACES)  ® 

WASHER  _ 

SEAL  ® ® _ 

BOLT  (2  PLACES)  ® 

BOLT  (4  PUCES) 

51  PISTON  HOUSING  ASSJMBLY 

RING  (2  PUCES)  ® 

INSERT  (2  PLACES)  ® 

B STUD  (4  PLACES)  ® 

3-9  CASTING 

STUD  (6  PLACES)  © 

SQUARE  HEAD  PIPE  THREAD  PLUG 
(REPLACES  THE  VENDOR  FURNISHED 
AN816-4C  NIPPLE)  © 

LOCKWIRE  G) 

BUSHING  (H)  (AA) 

PtlPOnOD  PACKING  (O-RING)  © © 

PREFORMED  PACKING  (O-RING)  ® © 

RING  (VALDES  KOHINOOR  INC.)  ® 

PISTON  ASSEMBLY  ® 

SPRING 

CYLINDER  CAP 
BOLT  (AB) 

LOCKWIRE  ® 

-PIN  (MAKE  PROM  MS2469 2-155 D)  (REPLACES 
THE  VENDOR  FURNISHED  PIN  AN385AH10P7) 
GASKET 

HOUSING  ASSEMBLY 
RING  (2  PUCES)  ® _ 

-5L  INSERT  (2  PLACES)  © 

1 HOUSING  _ 

INSERT  (4  PUCES)  © 

RING  (4  PUCES)  ® 

WASHER 

3 GATE 

3 WASHER 

BOLT  Q&) 

LIPSEAL  (RIFUCES  THE  VENDOR 
FURNISHED  "615-48107  BEAL)  © 

RING 

LOCKWIRE ;<© 
gasket  © 

PIN  © _ 

BOLT  (4  PUCES)  (g) 

WASHER  (4  PLACES) 

NUT  (4  PUCKS)  © 

HEATER  ASSEMBLY  (REMOVE  TW 
AN3100E16-9P  CONNECTOR  AND 
REPUCE  WITH  MS3100E16-9P) 

BRASS  WIRE  (MIL-QQ-W-321 , COMP.  A) 

© 


ENDGSrlREVISI0N  T0:  20M30122 
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REVISION 
DATE  OF 
THIS  PAGE 


ART  CONTROL  NO.  M-ME-E-596-C 


MANUFACTURING  ENGINEERING  DIVISION 


20M30122 


MANUFACTURING  ENGINEERING  DIVISION 


FACTU 


a.  Switch  actuation:  At  1°  + 0°  or  -30'  before  the  gate  is  in  its 

completely  open  position.  At  2°  + 1°  or  -0°  before  the  gate 
is  in  its  completely  closed  position. 

b.  The  heater  and  switch  wiring  diagrams  are  shown  on  page  3. 

c.  Heater  operating  range:  Energize,  70°  F minimum.  Deenergize, 

145°  F.  maximum. 

d.  Insulation  resistance:  50  megohms  between  each  terminal  and  the 

valve  body. 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand,  with- 
out damage  or  impairment  of  performance,  six  shocks  of  one  of  the  follow- 
ing durations  and  wave  forms  at  35  gfs  in  each  of  the  three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
frequency  for  five  minutes  duration  in  each  of  the  three  major  axes 
under  the  following  conditions: 

20  to  55  c.p.s.  at  three  g's, 

. 55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10  g?s. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  are  outlined  in  Performance  Specification  10M01154  and 
Packaging  and  Packing  Specification  10509302. 

REFERENCES . 


3.1  Specifications: 


Rocketdyne  - 


MSFC- SPEC- 106 
MSFC- SPEC- 164 
MSFC-PROC- 158 
RAO 1 13-001 
RB0140-005 


3 . 2 Standards ; 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD- 18 


Drawings : 
Ordnance  Corps 


10419909 

10509302 

10509303 

10509311 

10M01154  EFFECTIVITY 


VEHICLE 


20M30I22 
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REVISIONS 


Before  installing  modify  to  latest  configuration 


20JUL 1962 


W «**1) 


DATA  SHEET 

Nomenclatures  Valve  (shutoff) 

Drawing  Ifumbers;  10417001 

vendors  Gulton  Industries 
Hydrostatics  Inc. 

Saturn  I Vehicle 

Location*  instrument  Unit 

Estimated  Design  Life:  5^  Q00  Cy . 

Failure  Rates  x 10‘6/cy. 

MCBF  ( in  cycles)  : 68  ♦ 5 

Number  of  Components 

this  Data  Represents:  g 

Total  Cycles  of  Operation: 

4ll 

Number  of 

Failures  Reported:  6 

Vehicle  Equipment:  X 

Ground  Equipment: 

I ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  I 

Acceleration: 

: • •*.  • ■■  ■ ■ .•••  •••  ■■  • • 

Altitude: 

Radio  Interference: 

Salt  Spray; 

Shock: 

High  Temperature:  125  °F 

Low  Temperature:  — 320°F 

Ambient  Room  Temperature;  A 

Thermal  Shock: 

shock  impact  (Fiat  Drop):  6 shocks  ( square  wave ) at  20  e for 

10  milliseconds. 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

20-50  cps  at  2 g 
Vibrations  UO-2,000  <3p«  at 

50-110  cps  at  0.016  in.  D.A.D, 

10  g 

Decenbc-  1965  (Revision) 

II. 9.1 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

> 

High 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows; 

No  Open 

No  Close 

Mechanical: 

Binding; 

Broken/Cracked ; 

Broken/Runtured ; 

Defective;  Spring, 
Toggle  Arm,  Gear  Mesh 

Bearing; 

Pins/Connections 

Shorted: 

Other; 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-2  through  SA-4 

Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS: 

data) 

COMPONENT  QUALIFICATION  REPORT 

NUMBER,  DATE  AND  SOURCE: 

MSFC  Report  IN-P&VE-62-5, 

January  21,  1962. 

II. 9.1 
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Additional  information  concerning  the  10417001  valve: 

All  six  failures  were  reported  on  Inspection  Reports 


December  1965  (Revision)  II. 9-1 

Page  3 of  8 


(Intentionally  Left  Blank) 


MANUFACTURING  ENGINEERING  DIVISION 
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GENERAL  LOCATION 


INSTALLATION  VIEW  - TYPICAL  ON  INSTRUMENT 
CONTAINERS  12  & 15  (CONTAINER  12  IS  APPLICABLE 
ONLY  TO  VEHICLES  SA-3  & -4) 


0 IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL- STD- 130. 

0 STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

© CARE  MUST  BE  TAKEN  TO  PREVENT  CON- 

'■'*  TAKINATION  DURING  ASSEMBLY. 

© OR  APPROVED  EQUIVALENT. 

© CLEAN  AND  CONDITION  ALL  METALLIC 

AND  NOWETALLIC  SURFACES  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509305. 

0 LUBRICATE  O-RINGS  WITH  ALPHA  MOLYKOTE 

COR?.,  MOLYKOTE  TYPE  E OR  APPROVED 
EQUIVALENT 


1/2 -INCH  MODULATING  SHUT-OFF  VALVE 
IT A"  REV.)  (HYDMKATICS,  MC.(  mC3) 

® © © 0 ©.  0 


mstc  - ram  u»l-i  Qhm  iwtf) 
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MANUFACTURING  ENGINEERING  DIVISION 


EP-140 


1.4  Shock  Withstanding  Capability.  The  shutoff  valve  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  six  shocks  of  one  of 
the  following  durations  and  wave  forms  at  20  g's  in  each  of  the  three 
major  axes. 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  shutoff  valve  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  at  each 
resonant  frequency  for  10  minutes  duration  in  each  of  the  three  major 
axes  under  the  following  conditions : 

20  to  45  c.p.s.  at  one  g, 

45  to  95  c.p.s.  at  0.01-inch  double  amplitude  displacement,  and 

95  to  2,000  c.p.s.  at  5 g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  test  and  the  preparation  for 
delivery  of  the  shutoff  valve  are  outlined  in  Qualification  Test  Specifi- 
cation 10481646,  Acceptance  Test  Requirements  10417201,  and  Packaging  and 
Packing  Specification  10509302. 

3 . REFERENCES . • 

3.1  Specifications : 

Military  - MIL-E-5272 
MIL-Q-9858 


3.2  Standards 
Military 


Military  - MIL-STD-130 
MIL- STD -643 
MS33586 

Army  Ballistic  Missile  Agency  - 
ABMA-STD-29 


3.3  Drawings : 

Ordnance  Corps 


10417201 

10481643 

10481646 

10509300 

10509302 

10509305 

10509311 


EFFECTIVITY 


REVISIONS 


Not  Applicable 


"A"  Rev. 


"A"  Rev. 


"A"  Rev. 


"A"  Rev. 


SPARES 


uration 


10417001 
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MVIStON  BAT* 


DATA  SHEET 


Nomenclatures  Valve  (shutoff) 


Drawing  Numbers:  I048l705 

vendors  Hydromatics  Inc. 

Saturn  I Vehicle 

Location:  Umbilical  Cord  System 

Estimated  Design  Life:  5,000  cy. 

Failure  Rates  3,696  x 10_6/cy. 

MCBF  (in  cycles)!  270.5 

Number  of  Components 

this  Data  Represents:  12 

Total  Cycles  of  Operation: 

1,082 

Number  of 

Failures  Reported:  4 

Vehicle  Equipment: 
Ground  Equipment:  X 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  Nq  data  available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Root  Temperature:.; 

Thermal  Shock: 

Shock  Impact  (Plat  Drop): 

Leakage  Hate: 

Humidity: 

( 

\ 

Random  Noise:  " 

Sine  Have  Method: 

Vibration: 


Decembc  1965  (Revision) 
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FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Burned  Out  ! 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

i 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Runtured : 

2 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

i 

Out  of  Specs 

Oil/Moisture 

Saturation 


Sticking  

Would  Not  Open 
Would  Not  Close 
Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight 

data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  PATE  AND  SOURCE: 


II.  9. 2 
Page  2 of  7 


Additional  information  concerning  the  10481705  valve r 

All  four  failures  were  reported  on  Inspection  Report®. 
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MSFC 


MANUFACTURING  ENGINEERING  DIVISION 


PROCEDURE 


NASA 


MANUFACTURING  PLAN 

DATE 

19  February  1962 

TITLE 

SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10481705  PNEUMATIC  1-INCH  SHUTOFF  VALVE 

APPROVED 

EP-140 

PAGE 


1.  DESCRIPTION. 


4 


The  pneumatic  1-inch  shutoff  valve  10481705  is  a component  of  the  external 
cooling  system.  The  valve  is  used  to  vent  liquid  nitrogen  from  the  LN2 
cooler  and  dehumidifier  of  the  ground  LN2  cooler.  The  valve  is  installed 
on  the  external  cooling  package  bracket  assembly  10481718  in  the  external 
cooling  package  mounted  atop  the  long  cable  mast  as  shown  in  the  installation 
view.  The  various  functional  characteristics  of  the  valve  are  as  follows: 


1.1  Pneumatic  Operating  Characteristics.  The  valve  is  capable  of  operating 
pneumatically  as  follows: 


a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 


1. 


Operating  medium:  Liquid  nitrogen. 

Nominal  operating  pressure:  30  p.s.i.g. 

Proof  operating  pressure:  45  p.s.i.g. 

Burst  pressure  (without  bursting):  90  p.s.i.g.  (CAUTION:  Use 

only  for  destructive  acceptance  testing.) 

Actuating  control  pressure:  750  p.s.i.g.  (to  open  or  to  close). 

Leakage  through  actuator:  5 s.c.i.m.  maximum. 

Operating  temperature  range:  -320°  to  +125°F. 

Storage  temperature  range : -80°  to  +160°F. 

Venting  flow  capacity:  160  s.c.i.m.  (12  pounds  per  minute)  minimum 

at  30  p.s.i.g.  and  -280°  + 40°F  with  valve  fully  open. 


1 


1.2  Electrical  Performance  Characteristics.  The  valve  is  capable  of  per- 
forming electrically  as  follows: 


a. 

b. 

c. 

d. 

e. 


Operating  voltage:  18  to  30  v.d.c. 

Operating  current:  15  a.  maximum  inrush. 

Inductive  current:  3 a. 

Resistive  current:  4 a. 

The  switch  wiring  diagram  is  shown  on  page  3. 


2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  shutoff  valve  are  outlined  in  Acceptance  Test  Requirements 
10481709  and  Packaging  and  Packing  Specification  10509302. 


3.  REFERENCES. 


3.1  Specifications : 

Military  - MIL-E-5272 


3 . 2 Standards : 

Military  - MIL-STD-130 
Army  Ballistic  Missile  Agency 
ABMA-STD-18 


(Continued  on  page  4) 
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10481705 


I FtOdOUK 


LF  \\ 


MANUfACTUaNG  ENGINEERING  DIVISION 


INSTALLATION  VIS#  - LOB  GABLE  HAST 


EP-140 


Luaii 


OTWWS  *THE  JJWKR  SHOW*  TO 
39  Hi- LBS.  THEN  REPEAT  TO  45  Mr  LBS.  - 


OETAIL  A - TYPICAL  SCREW  PATTERN 

for  nun  . 


tighten  screws  m the 


45  Mr  LBS. 


DETAIL  C - TYPICAL  SCREW  PATTERN 
PGR  ITEM  23. 


LOCATION  OF  THE  10 
SPWNGS.  ORSNTATION  OF 
THE  HOLES  IS  OPTIONAL  ^ 


s 1 s 


DETAIL  B - TYPICAL  SPRING  PATTERN 
FOR  ITEM  6. 


GENERAL  LOCATION 
NON -FLIGHT  ITEM 


#10-32*  7/8 

19RN002 

34FABQ1 

33*8001 

32AN001 

58KAQ01 

3501002 

10FK001 

3591 -3CNU- . 205 
11GA001 
117412 
#00-1/8 
3591 -4CNU- 3/8 
23G0001 
22CW001 
2OCM0OI 
47KC001 

3591*3010- .265 

3591-3CWU-.285 

130G001 

43CWD02 

26CS005 

26CX006 

18BW001 

36FA001 

58JA006 

19BH002 

#10-32-7/8 

58DH002 

41PW005 


PNEUMATIC  1 - INCH  Sm/TOTF  VALVE  ("A"  REV.  and  E0-1A) 
(HYBROHATICS,  INC.  304114)  © ® © (S)  ® 

SOCKET  HEAD  CAP  SCREW  (8  PLACES)  (?) 

SPACER  (8  PLACES) 

FITTING 

GASKET 

SPRING  (10  PLACES)  © 

SPRING  RETAINER  Jg) 

retainer  insert  (ip 

BALL  (g) 

SCREW  LOCKING  INSERT  (KEU-COiL)  (8  PLACES)  A 
SCOT  W 

NAMEPLATE 

DRIVE  SCREW  (TYPE  "IT*)  (4  PUCES) 

SCREW  LOCKING  INSERT  (HELI-COIL)  (4  PLACES)  A 

SEAT  ASSEMBLY 

SEAT 

SEAT  RETAINER 
CUP 

SCREW  LOCKING  INSERT  (HELI-COIL)  (4  PUCES)  <& 
SCREW  LOCKING  INSERT  (BEL  I -COIL)  (6  PLACES)  W 
SHAFT  © 

SHAFT  BUSHING 
SHAFT  SUL 

SHAFT  SEAL  ^ 

THRUST  WASHER 
RING  •> 

SEAL  RETAINER 
SPACER  <6  PUCES) 

SOCKET  HEAD  CAP  SCREW  (A  PLACES)  © 


28. 

76MA016 

29. 

46AG0O4 

30. 

2210)- 12*02 

31. 

#10-32*3/4 

32. 

29FT003 

33. 

76NA009 

34. 

#10-32-3/4 

35. 

438W002 

36. 

13BC003 

37. 

510E012 

38. 

#8-32-1/2 

39. 

34AA010 

40. 

76HA2I3 

41. 

14GC002 

42. 

16BG002 

43. 

I5EG001 

44. 

168G001 

45. 

40ED002 

46. 

3585-200]-.  246 

47. 

3591-3CNU-. 285 

48. 

28G8003 

49. 

#10-32-3/4 

50. 

510E011 

51. 

4 MV  001 

52. 

24OF001 

53. 

#8-32-3/8 

54. 

24COE8 

54.1 

358S-04CH0- . 168 

54.2 

76NA017 

54.3 

MS3102E-14S-2P 

54.4 

AN 50004*5 

54.5 

MS20995C20 

PREFORMED  PACKING  (O-RING)  © ® 

SHAFT  COUPLING  © w 

SPLINE  NUT  (ESNA  CORE)  (2  PLACES)  (5) 
SOCKET  HEAD  CAP  SCREW  © 

ACTUATOR  MOUrrtNG 

PREFORMED  PACKING  (O-RING)  <§)  © 

SOCKET  WAD  CAP  SCREW  (4  PLACES)  © 
LOWER  BUSHING 
DRIVE  SHAFT  © 

nawplate  "oosr* 

SOCKET  HEAD  CAP  SCREW  (4  PUCES)  (?) 
ACTUATOR  PITTING 

PREFORMED  PACKING  (O-RING)  (5)  (£) 

PISTON  © ^ 

LINK  PIN  © 

LINK  © 

BELLCRANK  PIN  © 

BELLCRA8K  © 

SCREW  LOCKING  INSERT  (HELI-COIL)  (4  PUCES) 
SCREW  LOCKING  INSERT  (HELI-COIL)  <S> 
ACTUATOR  MOT 

SOCKET  READ  CAP  SCREW  (2  PUCES)  © 

wamepute  “opur 

UPPER  BUSHING 
GASKET 

SOCKET  HEAD  CAP  SCREW  (4  PUCES)  © 
SWITCH  ASSEMBLY 

SCREW  LOCKING  INSERT  (HRU-COIL)  (4  PUCES) 
PREFORWD  PACKING  (O-RING)  ® © 

CONNECTOR  W 

SCREW  (4  PLACES) 

LOCKWIRE  (JO 


CLEM  A»  COHDITlflN  ALL  «X8LLK  AM 
NGMCTALLIC  SURFACES  IN  ACCMMCE  WITH 
SPECIFICATIOW  DRAWING  10509305. 

IDENTIFY  BY  MARKING  IN  AOQORMNCH  WITH  MIL -STD- 130. 

STAMP  THE  CURE  OATS  OP  THE  QUEST  »^T> 

PACKING  SEAL  IN  ACCORDANCE  WITH  SRCmCATial 
DRAWING  1050931 I . 

OR  APPROVED  EQUIVALENT. 

CARE  MUST  BE  TAMM  TO  PREVENT  CONTAMINATION 
DURING  ASSEMBLY 

TORQUE  INITIALLY  TO  35  INCH-POUNDS  U THE  SBQWNCX 
SHOWN  IN  DETAIL  A.  THEN  TORQUE  TO  45  tMm  fflUMM 
IN  THE  SAME  SEQUiNM. 


mmcmiot 


I A*T  CONTROL  NO. 


*3^±*njXS  ® PKTAIMR  (6)  AS  SHOWN 

« DETAIL  B. 

LUBRICATE  WITH  MOLTKOpi  TYPE  1 OR  APPROVED  EQUIVALENT. 
TOW)®  INITIALLY  TO  25  INCH- FOUNDS  IN  H* 

M°g_a  y*n,  c,  m ram  ro  *s  wch-pottos 

» T m SAME  SEQUENCE. 

XORQUK  35  TO  45  INCH- POUNDS. 

LUBRICATE  WITH  DOW- CORN  IMG  BC-55  OR  APPROVED  EQUIVALENT. 
LOCKWIBE  IN  ACCORDANCE  WITH  MS 3 3 540. 


1048X705 


HEVISION 

DATE 

THIS  PAGE 


MSFC  - Porm  1151*1  (fun*  1961) 


MAMtPME-638 
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manufacturing  engineering  division 


DATA  SHEET 


wo— nciatur.,  Valve  (Sequence  Fuel  Igniter) 

403520  I »— • North 


Saturn  I Vehicle 


Estimated  Design  Life:  2500  Cy 


Failure  Rate:  20 66  x 10_6/cy. 

Number  of  Components 
this  Data  Represents:  50 

Number  of 

Failures  Reported:  JL 


vendor:  American 

Aviation,  Rocketdyne  Corp 
location:  S-I  Stage 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Rurtured : 

1 Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Pins /Connect ions 
Shorted: 

Other: 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  ahd  Unsatisfactory  Condition  Reports 

SA-5 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

through  SA-8  Vehicles  (less  flight 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


l 
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The  spring  loaded,  normally  closed  fuel  igniter  valve, 
actuated  by  a cam  located  on  the  main  LOX  valve  (MLV) , controls 
fuel  flow  to  the  hypergol  container  and  to  the  ignition  moni- 
tor valve  (IMV) . The  fuel  igniter  valve  begins  to  Open  when 
the  MLV  is  approximately  38  % open,  and  becomes  fully  opened 
when  the  MLV  is  approximately  70#  open.  A heater,  attached  to 
the  fuel  igniter  valve,  prevents  O-ring  freezing  caused  by  the 
MLV’s  low  temperature. 

1.  Vendor  - Rocketdyne  Division,  North  American  Avia- 
• tion,  Inc . , Part  No.  403520 

2.  Location  - Station  94 

3.  Service  - RP-l  fuel 

4.  Thermostat  - 

a;  Opens  at  increasing  temperature  at  130  ±8°F 
b.  Closes  at  decreasing  temperature  of  110  ±5°P 

■rS.  Pressure  - Proof:  I650  psig 

. : Leakage  - 

a.  External:  With  valve  partially  opened*  purge 

and  Outlet  ports  plugged 

(1)  5 psig  to  inlet  port  - zero  leakage  frcati 
vent  port 

(2)  625  ± 25  to  inlet  port  - zero  leakage 
froin  vent  port 

(3)  5.pSig  to  vent  port  with  inlet  port 
plugged  - zero  leakage  at: 

a.  Joint  between  body  and  base 

b . 'Between  follower  and  base 

December  1965  (Bd  tiled)  H.ld;i 
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b.  Seat:  With  valve  closed  and  purge  port  plugged 

(1)  5 psig  to  inlet  port  - maximum  of  0.1  cc 
per  minute  from  outlet  port 

(2)  825  ± 25  psig  to  inlet  port  - maximum  of 
0.1  cc  per  minute  from  outlet  port 

Electrical  Characteristics  - 

a.  Thermostat:  After  minimum  of  two  cycles,  ther- 

mostat is  to  maintain  temperature  of  valve  body 
between  70  and  150°F 

b.  Insulation  resistance: 

(1)  Required: 

a.  Temperature  of  valve  to  be  between 
60  and  80  °F 

b.  500  volts  dc  applied  across  valve  body 
and  each  pin  of  electrical  connector 

(2)  Result:  A minimum  of  50  megohms  resistance 

across  valve  body  and  each  pin 


One  failure  was  reported  on  an  Inspection  Report . 


II. 10.1 
Page  4 of  5 


DATA  SHEET 


nomenclature;  Valve  (Camera  Lens  Purge) 


Drawing  Numbers:  20M30419 


Saturn  I Vehicle 


Estimated  Design  Life:  2000  Cy. 


Failure  Bate: 

6153*  10’6/cy- 

. Number  of  Components 

this  Data  Represents:  Q 

Number  of 

Failures  Reported: 

2 

vendor:  Marotta  Valve  Corp 
Location:  S-X  Stage 


MCBF  (in  cycles)  : ±&2  *5 

Total  Cycles  of  operation:  325 


Vehicle  Equipment : X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

. -Vs  tt&V  ••  .■ 

Altitude:  . % 

:■  •.  , . . / 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Boom  Temperature: 

Thermal  Sfeo ck: 

Stock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Rendon  Noise:  ^ 

Sine  Wave  Method: 

Vibration: 


No  data  available 


December  1965 


11. 11.1 

Page  1 of  8 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken /Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-7  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS!  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 
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The  two  failures  were  reported  on  Inspection  Reports . 

i 
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msfc  manufacturing  engineering  DIVISION  NASA  1 

DATE 

6 November  1962  M 

PMXGDUME 

MP1-2000 

.111 

SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
20M30419  SOLENOID  OPERATED,  PILOTED,  2 WAY, 
CONTROL  VALVE 

APPtOVEO  / 

/ 

MGE 

1 of  4 

1.  DESCRIPTION. 

The  solenoid  operated,  piloted,  2 way,  control  valve  20M30419  is  a component 
of  the  LOX  tank  cameras  purge-heater  system.  In  the  cameras  purge-heater 
system  the  GN2  used  to  prevent  fogging  of  the  optical  surfaces  of  the  1X)X 
Tank  cameras  is  vented  to  the  atmosphere  through  the  control  valve.  For 
approximately  30  minutes  prior  to  LOX  tanking  until  lift-off,  GN2  is  supplied 
to  the  system  through  the  quick  disconnect  coupling  nipple  20M30403  in  throw- 
out  plugs  plate  assembly  75M01262.  At  lift-off  the  control  valve  is  closed 
and  remains  closed  during  flight  to  seal  the  dry  GN2  within  the  system.  The 
control  valve  is  installed  on  the  aft  side  of  the  spider  beam  assembly  be- 
tween fin  lines  II  and  III  as  shown  in  the  installation  view.  The  various 
functional  characteristics  of  the  control  valve  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  control  valve  is  capable  of 

performing  mechanically  as  follows:  £ 

a.  Operating  media:  Air  or  gaseous  nitrogen. 

b.  Nominal  operating  pressure:  30  to  300  p.s.i.g.  internal  pneumatic  p: 

pressure. 

c.  Proof  operating  pressure:  450  p.s.i.g.  internal  pneumatic  pressure. 

d.  Burst  pressure  (without  rupture):  750  p.s.i.g.  internal  pneumatic 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing.) 

e.  Operating  temperature  range:  -65°  to  +165°  F. 

f.  Minimum  flow  capacity  equivalent:  A sharp-edged  orifice  of  0.430- 

inch  diameter  with  a discharge  coefficient  (C<j)  of  0.60  while 
pressurized  to  30  p.s.i.g.  pneumatic  pressure. 

g.  Leakage  past  main  seat  (valve  closed):  5 s.c.i.m.  maximum  with  an 

internal  pneumatic  pressure  ranging  from  0 to  300  p.s.i.g. 
applied  to  the  inlet  port. 

h.  External  vleaiji^§:  2 cc.  per  hour  maximum  with  300  p.s.i.g.  pneu- 

matic preswite  applied  to  the  inlet  port. 

i.  Life  cycle:  2,000  operating  cycles  without  damage  or  impairment  of 

performance. 

1.2  Electrical  Performance  Characteristics.  The  electrical  performance 
characteristics  of  the  control  valve  are  as  follows: 

a.  Operating  voltage:  18  to  32  v.d.c.  with  28  v.d.c.  nominal. 

b.  Operating  current:  2.5  a.  maximum  at  28  v.d.c. 

c.  Minimum  operating  voltage  with  the  inlet  port  pressurized  to  300 

p.s.i.g.:  To  open  - increasing  voltage  to  18  v.d.c.  To  close  - 

decreasing  voltage  in  the  range  from  10  v.d.c.  maximum  to  1 
v.d.c.  minimum. 

d.  Solenoid  continuous  duty  performance  requirement:  24  hours  with 

28  v.d.c.  applied. 

e.  Insulation  resistance:  50  megohms  minimum  with  500  v.d.c.  applied 

between  each  isolated  electrical  connector  terminal  and  the  valve 
body. 

} CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
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reagrsai 


only  at  the  option  of  the  procuring  activity. 
(Continued  on  page  4) 
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MANUFACTURING  ENGINEERING  DIVISION 


PROCEDURE 

4 MP1-200Q 


INSTALLATION  VIEW  - SPIDER  BEAM  ASSEMBLY 
(ARROW  INDICATES  FLOW  DIRECTION) 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MSFC-SPEC-1 64 . 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL-STD-130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST  PRE- 
FORMED RUBBER  SEAL  IN  ACCORDANCE 
WITH  MSFC-STD- 105 • 

CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINA- 
TION DURING  ASSEMBLY. 

OR  APPROVED  EQUIVALENT. 

LUBRICATE  WITH  DOW-CORNINC  CORP.,  D.C. 

55  GREASE  OR  APPROVED  EQUIVALENT. 

TORQUE  7 TO  9 INCH-POUNDS. 

LOCKVIRE  IN  ACCORDANCE  WITH  MS33540. 

TORQUE  70  TO  120  INCH-POUNDS. 

TORQUE  20  TO  25  INCH- POUNDS. 

SOLDER  IN  ACCORDANCE  WITH  MSFC-PROC- 1 58. 


AN535-00-2 
117911 
103982 
206521 
J200A1 15 
207151 
103931 
5000- 5 6C 

119251 
109001 
AN340C8 
1608-00 
119202 
100691 
AN995C20 
201572 
110161 
201541 
J4AI 
202131 
AN936A41 6 
107721 
J200A114 

AN3102E- 10SL-4P 

AN936A4 

AN515C4-5 


SOLENOID  OPERATED,  PILOTED,  2 WAY, 

CONTROL  VALVE  (MAROTTA  VALVE  CORP. 

PART  206463,  MODEL  MV-36J)  © (b) 

© ® © ^ ^ 

ROUND  HEAD  DRIVE  SCREW  (4  PLACES) 

NAMEPLATE 

BODY 

POPPET  MACHINING  ASSEMBLY  ® 

PREFORMED  PACKING  (O-RINC)  ® ® 

STEM  AND  POPPET  ASSEMBLY  ® 

POPPET  WASHER 

RETAINING  RING  (WALDES  KOHINOQR  INC., 

LONG  ISLAND  CITY,  N.  Y.)  © 

SPRING  RETAINER 

SPRING 

NUT  © 

WASHER  (SHAKEPROOF  CO. , CHICAGO,  ILL./  © 
PLUNGER  © 

SCREW 

LOCKWIRE  ® 

COVER  MACHINING  ASSEMBLY  Q 
SHIM  WASHER  (AS  REQUIRED) 

COIL  ASSEMBLY 

PREFORMED  PACKING  (O-RING)  © © 
ADAPTER  ASSEMBLY 
TOOTH  LOCK  WASHER 
NUT  © 

PREFORMED  PACKING  (O-RING)  © ©l 
ELECTRICAL  WIRING  (MIL-W-16878)  (© 

ELECTRICAL  RECEPTACLE 
TOOTH  LOCK  WASHER  (4  PLACES) 

SCREW  (4  PLACES) 


APPROVED  BY 
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MANUFACTURING  ENGINEERING  DIVISION 


1.3  Shock  Withstanding  Capability.  The  control  valve  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  six  shocks  (three 
in  each  direction)  of  one  of  the  following  durations  and  wave  forms  at 
35  g!s  in  each  of  the  three  major  axes  with  the  inlet  port  pressurized 
to  60  p.s.i.g.  pneumatic  pressure: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.4  Vibration  Withstanding  Capability*  The  control  valve  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions  with  the  inlet  port  pres- 
surized to  60  p.s.i.g.  pneumatic  pressure: 

20  to  55  c.p.s.  at  3.0  g’s, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10.0  g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  control  valve  are  outlined  in  Performance  Specification 
10M01623  and  Packaging  and  Packing  Specification  10509302. 


REFERENCES. 

3 . 1 Specifications : 


Military  - MIL-E-5272 
MIL-Q-9858 
MIL-W-16878 

NASA  - MSFC-SPEC-164 
MSFC-PROC-158 


3.3  Drawings : 

Ordnance  Corps 


10509302 

10509303 

10419909 

10M01623 


Standards : 


Military  - MIL-STD-130 
MS33540 

NASA  - MSFC-STD-105 
Army  Ballistic  Missile 
Agency  - ABMA-STD-18 
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SUMMARY  SHEET 


Nomenclature  valve  (Calorimeter  Purge  Control) 


Estimated  Design  Life:  2,000  cy. 

r 

Failure  Rate:  1517  x 10“o/cy.\ 

MCBF  (in  cycles):  659.2 

Total  Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  27 

913 

• • .-■-■■■  ' ’ 

Total  Number  of 

Vehicle  Equipment : x 

Failures  Reported:  0 

Ground  Equipment: 

December  1965  II. 11.2 
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Vendor:  Marotta  Valve  Corp . 


Location:  S-I  Stage 


Drawing  Numbers:  104 14093 
20M30160 

Saturn  I Vehicle 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Burned  Out 

Erratic 

Foreign.  Material 

Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated  r.: 

Operation 

Sluggish 

Out  of  Specs 

' Oil/Moisture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruptured : 

Defective : Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other : 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA- 9 Vehicles  (less  flight 

data ) 
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DATA  sheet 

Nomenclature:  Valve  (Calorimeter  Purge  Control) 

V • •• 

Drawing  Numbers:  104l4093 

vendor*.  Marotta  Valve  Corp . 

Saturn  I Vehicle 

Location:  S-I  Stage 

• V-  • ••■ 

: • : "/  ' V v ’ 

Estimated  Design  Life*  2000  Cy. 

Failure  Rate:  5893  x 10~6/cy. 

MCBF  (in  cycles):  169*7 

Number  of  Components 

this  Data  Represents:  15 

Total  Cycles  of  Operation:  235 

Number  of 

Failures  Reported:  Q 

Vehicle  Equipment:  X 

Ground  Equipment: 

f ' ■ ■ 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  \ 

(No  data  available) 

rLH ! 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Iv. 

: ••  • 

Shock: 

; : • • ' : 

High  Temperature: 

Low  Temperature: 

li  v......  ' 

Ambient  Room  Temperature: 

• • • • 

! Thermal  Shock: 

■'  ...  : ; 

Shock  Impact  (Flat  Drop): 

. ' ■ ' • ' 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

m 

Dec*embc~  I9$5 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-2  through  SA-4  Vehicles  (less  flight 
CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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DATA  SHEET 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  nr  j 7 . _ , , 

No  data  available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock:  . ■ 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


December  1965 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Rurvtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins /Connect ions 
Shorted: 

Other: 

OF  FAILURE 

OCCURRENCE  INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-9  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 
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MP1-2000 


/ 


//A->-.  >-v 

\>JkL 


mry 

>4  \ /L  w 


INSTALLATION  VIEW  - LOOKING  AFT 
(TAIL  UNIT  ASSEMBLY) 


GENERAL  LOCATION 


(X)  CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

0 IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

® STAMP  THE  CURE  DATE  OF  OLDEST  PREFORMED 
RUBBER  SEAL  IN  ACCORDANCE  WITH 
SPECIFICATION  DRAWING  10509311. 

(5)  CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINA- 
TION DURING  ASSEMBLY. 

@ OR  APPROVED  EQUIVALENT. 

0 LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 

© TORQUE  650  TO  000  INCH. POUNDS. 

© LUBRICATE  WITH  DOU-CORNINC  CORP., 

D.C . 55  OR  APPROVED  EQUIVALENT. 

0 LUBRICATE  THE  SLIDING  SURFACES  WITH 
DOW-CORNING  COUP.,  D.C.  55  OR 
APPROVED  EQUIVALENT. 

0 TORQUE  4 TO  6 INCH- POUNDS. 

0 TORQUE  8 TO  10  INCH- POUNDS. 

0 LOCATE  RECEPTACLE  KEY  TOWARD  COIL 

AS  SHOWN. 

0 SOLDER  IN  ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10309300. 


!0M30160  2 WAY,  2 POSITION,  NC , SOLENOID 

OPERATED  VALVE  ASSEMBLY  ( HA ROT T A 
VALVE  CORP.,  BOONTON,  NEW  JERSEY, 
205903-12)  0 0 © 0 0 

AN995C20  LOCKWIRE  0 

J67A12  LOCKWIRE  SCREW 

106481  LOCKING  SLUG 

MS20995C32  LOCKWIRE  0 

118172  RETAINING  NUT  © 

118161-1  ADJUSTING  SCREW 

110421  POPPET  SPRING 

J200A112  PREFORMED  PACKINC  (O-RING)  0 0 

134042-1  SEAT  RETAINER 

108241-10  BACKUP  WASHER  0 _ 

J20QA10  PREFORMED  PACKING  (O-RING)  0 ® 

120612-1  VALVE  POPPET  ® 

129861-1  POPPET  SEAT 

129872-1  SEAT  SUPPORT 

J200A14  PREFORMED  PACKING  (O-RING)  0 0 

115771-3  SEAT  SUPPORT 

113591-2  CORE  SCREW  0 

113591-3  CORE  SCREW  0 

J200A2  PREFORMED  PACKING  (O-RINC)  0 0 

102961  COVER  SCREW  (2  PUCES) 

122371-2  COIL  COVER 

108031  SPRING 

107281  ARMATURE  LOCK  NUT  0 

107291  LOCKWIRE  SCREW 

107331  PUT  WASHER 

106043  ARMATURE  CLIP  AND  LOCK 

203031-2  ARMATURE  AND  GUIDE  ASSEMBLY 

J8B11  ARMATURE  STUD 

212272-1311  COIL  AND  CORE  ASSEMBLY 

J200A30  PRETORMEO  PACKING  (O-RING)  ® ® 

AN31SC4-3  SCREW  (4  PUCES) 

AN936A-4  TOOTH  LOCK  WASHER  (4  PUCES) 

MS3102E- 10SL-4P  ELECTRICAL  RECEPTACLE  (BENDIX 

PART  10-69211)  ® 

J200B1 13  PREFORMED  PACKING  (O-RINC)  © 0 

107311  RECEPTACLE  INSUUTOR 

122364  VALVE  BODY 

ELECTRICAL  WIR1NC  (MIL-W-50B6)  0 


DRAWN  BY: 


revision  to:  20M30160 


APPROVEO  by: 


WJXZ&E!. i 


REVISION 
DATE  OF 
THIS  PAGE 


ART  CONTROL  NO.  M- ME- 2000- 79 7 
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MANUFACTURING  ENGINEERING  DIVISION 


MP1-2000 


Shock  Withstanding  Capability,  (con.) 

10-milliseconds  duration  - triangular  wave,  or 


8-mllliseconds  duration 
6-milliseconds  duration 


sine  wave,  or 
square  wave. 


1.4  Vibration  Withstanding  Capability.  The  valve  assembly  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  5.0  g's, 

55  to  95  c.p.s.  at  0.03-inch  double  amplitude  displacement,  and 

95  to  2,000  c.p.s.  at  15  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  assembly  are  outlined  in  Performance  Specification 
10M01146  and  Packaging  and  Packing  Specification  10509302. 


REFERENCES. 

3.1  Specifications : 

Military  - MIL- E- 5 2 72 
MIL- Q- 9858 
MIL- W- 5086 


Drawings: 
Ordnance  Corps 


10509302 

10509303 

10509305 

10509311 

10M01146 


Standards : 

Military  - MIL- STD- 130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD- 18 


VEHICLE 


SA-10 

Spares 


EFFECTIVITY 
REVISIONS 


Before  installing  modify  to  latest' configuration 


MVISION  DATI 
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DATA  SHEET 


Nomenclature:  Valve,  Purge  LOX/SOX 


Drawing  Numbers:  60C2 792*7 

vendor:  Marotta  Valve  Corp. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2000  Cy* 

Failure  Rate:  1058  x 10~6/cy. 

MCBF  (in  cycles):  ^ ^ 

Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  3.9 

1889 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  2 

Ground  Equipment: 

ENVI RONMENTAL  QUALIFICATION"  TESTS  PERFORMED:  NO  data  available 

Acceleration: 

Altitude: 

Radio  Interference: 

Sait  Spray: 

Shock: 


High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 
Thermal  Shock: 

Shock  Impact  (Flat  Drop): 
Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 
Vibration: 


Decembo**  1^*6^ 


n.  11 .3 

Page  1 of  5 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 
Intermittent 
Inonerat 1 ve 

2 Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-8  and  SA-9  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

I 
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Additional  Information  concerning  the  6QC27927  component: 
Two  failures  were  reported  on  Inspection  Reports. 


1.  Vendor  - Marotta  Valve  Corp . , Part  No.  219664-1 
2 Location  - 

a.  One  valve  at  Station  922,  fuel  tank  No.  3 

b.  One  valve  at  Station  923,  fuel  tank  No.  4 

c.  One  valve  at  Station  923,  fuel  tank  No.  1 

3.  Service  - GN2 

4.  Temperature  - Operating:  125  to  -65°F 
5-  Pressure  - 

a.  Operating:  3000  psig 

b.  Proof:  4500  psig 

. c . Burst:  7500  psig 

6,  Lubrication  - Lubricate  seals  and  sliding  surfaces 
with  DC-55  grease  (Dow  Corning) 

7 • Leakage  - 

a.  Internal: 

(1)  Main  seat:  5 scim  maximum  at  300  to 

3000  psig 

(2)  Poppet  stem  vent:  Not  to  exceed  2 scim 

when  pressurized  at  300  to  3000  psig 

(3)  Pilot  valve  assembly:  5 scim  maximum 

when  inlet  port  is  pressurized  at  300 
to  3000  psig 

b.  External:  2 scim  maximum  at  3000  psig 

8.  Electrical  Characteristics  - 


a.  Operating  current:  1.2  amperes  at  28  ± 0.5  • 

vdc  with  pilot  valve  assembly  solenoid  energized 

b.  Operating  voltage:  22  to  32  vdc 


December  1965 


II. 11. 3 
Page  3 of  5 


Insulation  resistance: 


c . 


d. 


e 


(1)  Each  terminal  of  pilot  valve  solenoid 

% connector  to  valve  body:  50  megohms, 

minimum 

(2)  Each  terminal  of  position  switch  connector 

to  valve  body:  50  megohms,  minimum 

Position  switch  indications: 

(1)  Closed:  Pins  A and  B show  continuity 

(2)  Open:  Pins  B and  C show  continuity 
Solenoid  action: 

(1)  Open:  With  inlet  port  pressure  of  3000 

psig,  pilot  valve  solenoid  shall  actuate 
main  valve  from  fully  closed  to  fully 
open  at  increasing  voltage  of  l8  volts 
d .c  . 


(2) 


Closed:  Main  valve  shall  close  at  10  vdc 

maximum,  2 . 0 vdc  minimum 
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DATA  SHEET 

Nomenclature:  Valve  (Multi-Application*) 

Drawing  Numbers : 104l4027 

vendor:  Marotta  Valve  Corp. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2000  Cy« 

♦.  • 

Failure  Rate:  199  X 10^//cy# 

MCbf  (in  cycles):  ^033 

Number  of  Components 

this  Data  Represents:  76 

Total  Cycles  of  Operation: 

10,067** 

Number  of 

Failures  Reported:  2 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate:  Internal  and  external  - none  at  750  psig. 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 


Vibration: 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inooerat.  1 ve 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 


FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Run tured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-2  through  SA-4  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  No . IN-P&VE-E-62-5, 

January  21,  1962  MSPC 
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Two  failures  were  reported  on  Inspection  Reports. 


The  multi— application  valve  is  used  as  a p re— valve  , 
vent  valve,  lock  interconnect  valve,  replenishing  valve! 
control  valve . 


December  1965 
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MANUFACTURING  PLAN 

•Ml 

11  August  1961 

INCIHII  MS. 

EP-140 

mu 

SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414027  MV-74V  CONTROL  VALVE 

n 

mh  1 or  4 

1.  DESCRIPTION. 

The  MV- 74V  control  valve  10414027  Is  a three-way,  two-position,  normally 
closed  or  normally  open  electro-pneumatlcally  operated  control  valve. 

Fifteen  of  the  valves  are  used  in  the  control  pressure  system  to  supply  the 
actuating  pneumatic  pressure  to  25  pneumatie-mechanlcal  valves  in  the  LGX 
and  fuel  systems.  Also,  the  valve  is  used  as  a component  of  the  valve  and 
orifice  assemblies  10414091,  10414310,  and  10414355.  All  of  the  valves  are 
normally  closed  except  one  of  the  two  located  in  the  rear  skirt  of  container 
F2  that  is  used  to  actuate  the  LOK  replenishing  valve  assembly  10414003.  The 
valves  located  just  forward  of  containers  FI  and  F3  on  the  spider  beam  control 
the  10414021  fuel  vent  valve  assembly  No.  1 and  No.  2 respectively.  The  valve 
located  just  forward  of  container  L3  on  the  spider  beam  controls  the  LQX  vent 
valve  assembly  10414001.  The  valve  located  just  forward  of  container  LC  con- 
trols the  10414318  LQX  interconnect  valve  and  orifice  assemblies  No.  1,  2,  3, 
and  4.  One  of  the  valves  located  in  the  rear  skirt  of  container  FI  controls 
the  fuel  fill  and  drain  valve  assembly  10414352.  Two  valves  located  in  the 
rear  skirt  of  container  F2,  one  normally  closed  the  other  normally  open, 
control  the  LQX  replenishing  valve  assembly  10414003.  Two  valves  are  located 
in  the  rear  skirt  of  containers  FI,  F2,  F3,  and  F4  to  control  the  LQX  pre- 
liminary valve  assemblies  10414005  and  the  fuel  preliminary  valve  assemblies 
10414024  in  the  engine  suction  lines  as  follows:  The  valves  in  container  FI 

control  a LQX  and  fuel  preliminary  valve  assembly  in  the  suction  lines  of 
both  engines  No.  1 and  No.  5.  The  valves  in  container  F2  control  a LQX  and 
fuel  preliminary  valve  assembly  in  the  suction  lines  of  both  engines  No.  2 
and  No.  6.  The  valves  in  container  F3  control  a LQX  and  fuel  preliminary 
valve  as senb ly  in  the  suction  lines  of  both  engines  No.  3 and  No.  7.  The 
valves  in  container  F4  control  a LOX  and  fuel  preliminary  valve  assembly  in 
the  suction  lines  of  both  engines  No.  4 and  No.  8.  The  various  locations  of 
the  valve  are  shown  in  the  installation  view.  The  various  functional  charac- 
teristics of  the  control  valve  are  as  follows: 


1.1  Pneumatic  Operating  Characteristics.  The  control  valve  is  capable  of 
operating  pneumatically  as  follows: 

a.  Operating  media:  Air,  gaseous  nitrogen,  or  helium. 

b.  Leakage  through  vent  port:  5 s.c.i.m.  maximum  with  an  internal 

pneumatic  pressure  of  750  + 10  p.s.i.g.  applied  to  the  inlet  port 
throughout  the  operating  temperature  range. 

c.  Operating  temperature  range:  Minus  65°  to  165°  F. 

d.  Nominal  operating  pressure:  750  p.s.i.g.  internal  pneumatic  pressure 

without  leakage  in  excess  of  2 standard  cubic  centimeters  per  hour 
from  the  body  or  body  vent  while  in  the  opened  or  closed  position. 

e.  Proof  operating  pressure:  1,125  p.s.i.g.  minimum  internal  pneumatic 

pressure. 

f.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  internal  pneumatic 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance  testing. 

g.  Flow  capacity  equivalent:  A sharp-edged  orifice  of  0.110-inch 

diameter  with  750  + 10  p.s.i.g.  pneumatic  pressure  applied. 

1.2  Electrical  Performance  Characteristics.  The  electrical  performance 
characteristics  of  the  control  valve  are  as  follows: 


a.  Solenoid  voltage  endurance:  28  + 1.5  v.d.c.  applied  to  the  coll 

continuously  for  24  hours.  ~ 

b.  Insulation  resistance:  50  megohms  minimum  between  pin  "A"  and  the 

valve,  body  and  pin  "B"  and  the  valve  body.,  .-  ' n 

(Continued  on  Page  4)  ■ 1 f 3H9V.J36I  U 
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INSTALLATION  VIEW  - LOOKING  FORWARD 


CLEAN  AND  CONDITION  ALL  METALLIC 

AMD  NONMBTALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL- STD- 130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  PACKING  RUBBER  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 

OR  APPROVED  EQUIVALENT. 

TORQUE  130  TO  ISO  INCH- FOUNDS. 

INSTALL  IN  SUFFICIENT  NUMBERS  TO  LOCK 
THE  ADJUSTING  SCREW. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS 3 3 540. 

LUBRICATE  WITH  DOW-CORNING  CORF.  D.C.  55 
OR  APPROVED  EQUIVALENT. 

TORQUE  70  TO  120  INCH- POUNDS. 

TORQUE  8 TO  10  INCH- POUNDS. 


1.  144621 

2.  116762 

3.  106481 

4.  J67A12 

5.  MS20995C20 

6.  137531 

7.  J200A12 

8.  102831 

9.  108241-1 

10.  J200A7 

11.  201892 

12.  142602-1-2-2 

13.  102581 

14.  J201A4 

15.  J53A3 

16.  111071 

17.  J200A2 

18.  102813 

19.  J200A2B 

20.  213542-1112 

21.  202021 

22.  107261 

23.  107331 

24.  107291 

25.  107281 

26.  102531-4 

27.  102961 

28.  107311 

29.  J200B113 

30.  MS3102E10SL4P 

31.  AM936A4 

32.  AN515C4-5 

33.  M92099SC41 


CONTROL  VALVE  <"D"  REV. , E0"6>  *7>  & -*> 
(MAROTIA  VALVE  CORP.  218263)  ©(b)©® 
ADJUSTING  SCREW 

LOCKING  slug  (f) 

LOCKWIRE  S£REW 
LOCKWIRE  © 

POPPET  RETURN  SPRING 
SLEEVE  AND  OAT  PREFORMED  PACKING 
(O-RING)  ®®  _ 

RETAINING  SLEEVE  ® 

BACKUP  WASHER 

STEM  PREFORMED  PACKING  (O-RING)  (?)  ® 
SEAT  ASSBHBLY  © 

STEM  GO 

CAfir  © 

FITTING  PREFORMED  PACKING  (O-RING)®® 
FITTING  ASSEMBLY  ® 

CORE  SCREW  (2  PLACES) 

CORE  PREFORMED  PAgKING  (O-RING) 

(2  PLACES)  ®® 

BODY 

COVER  PREFORMED  PACKING  (O-RING)  ® © 

COIL  AND  CORE  ASSEMBLY 

ARMATURE  ASSEMBLY 

NUT  LOCK 

FLAT  WASHER 

LOCKWIRE  SCREW 

NUT  ® 

COIL  COVER 


RECEPTACLE  INSULATOR 
SEAL  PREPOfMED  PACKING  (O-RING)  ® 
ELECTRICAL  REgEPTACLE  (BEND IX  PART 
10-69211)  ® 

WASHER  (4  PLACES) 

SCREW  (4  PLACES) 

LOCKWIRE  © 


DRAWN  BY: 


PLANNER : 


writer: 


revision  to:  10414027 


-6,  -7,  and  -8 


ART.  CONTROL'  NO. 


M0C  . Vbm  IjSUl  (Ji»t  1961) 
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REVISION 
DATE  OF 
THIS  PAGE 


MSFC  FASRICATiOM  AND  ASSEMBLY  ENGINEERING  DIVISION 

NASH 

i ■ 

MAN  U FACTU  Ri  NG  PLAN 

MOCIBWftt  EP-140 

B 

3 09  i 

✓^GROOVE  B 

oove  c > 


APPLICATION 


■■■■■icnsaciziz]] 


WZfif-  ii 


4*1  Siil£p 


NOTES: 

1.  SEE  PAGE  4 FOR  THE  1041402?  MV-74V  K. 

CONTROL  VALVE  EFFECTfVITV.  [ ^ 

2.  THE  APPROXIMATE  OVERALL  DIMENSIONS  \ 
OF  THE  CONTROL  VALVE  ARE  3.910  »Y 

3.  ISO  BY  JOBS  INCHES 

THE  APPROXIMATE  UNIT  WEIGHT  IS  I.OQ  POUNDS. 


DATE  3 NOV.  I9GI 


sm* 

MS 


IP 


f/'" 


FORT  B 


PORTA 


Mm  USL3  (Juu  Ml) 


10414027 
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FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


NASA 


1 . 2 Electrical  Performance  Characteristics,  (con.) 

c.  Operating  current  for  continuous  solenoid  operation:  1.2  amperes 

when  energized  with  a 24  + 0.5  v.d.c.  power  supply. 

d.  Solenoid  operating  voltage:  Actuation  - 10  to  18  v.d.c. 

Deactuation  - 10  to  1.0  v.d.c. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.3  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand,  with- 
out damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  80  g's  in  each  of  the  three  major 


10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.4  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  excessive  leakage,  while  pressurized  to  750  p.s.i.g., 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each  of 
the  three  major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  10  g's, 

55  to  110  c.p.s.  at  0.06-inch  double  amplitude  displacement,  and 
110  to  2,000  c.p.s.  at  40  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 

delivery  of  the  valve  is  outlined  in  Performance  Specification  10419927  and 

Packaging  and  Packing  Specification  10509302. 

REFERENCES. 


3.1  Specifications: 

Military  - MIL-C-5015 
MIL-E-5272 
MIL-L-25567 
MIL-Q-9858 


3.2  Standards: 
Military  - 


Drawings : 
Ordnance  Corps 


Military  - MIL-STD-130 
MIL- STD-202 
MIL- STD-643 
MS33586 
MS33653 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 


VEHICLE 


10419909 

10509300 

10509302 

10509303 

10509305 

10509311 

EFFECTIVITY  OF  10414027 


REVISIONS 


"D"  Rev.,  EO-6 , -7,  and  -8  . 


"D"  Rev.,  EO-6,  -7,  and  -8  


"D"  Rev . . EO-6.  -7,  and  -8  


Before  installing  modify  to  latest  configuration 


10414027 
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REVISION  DATE  3 NOV.  1961 


Nomenclature ; Valve  (solenoid)  Multi-application 

Drawing  Numbers:  20M30380  | Vendor:  Marotta  Valve  Corp , 


Saturn  J Vehicle 


Locations  S-I  Stage 


Estimated  Design  Life:  2000  Cy 


Failure  Bate:  20,747  * 10'W  HCBF  (in  cycles):  48.2 


Number  of  Components 

this  Data  Represents:  X6 

Number  of 

Failures  Reported: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Total  Cycles  of  Operation:  289* 


Vehicle  Equipment:  X 

Ground  Equipment; 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray: 


High  Temperature:  l65  °P 

Low  Temperature;  — 65  °F 

Ambient  Room  Temperature: 

Thermal  Shock:  -65  tO  165  °P 

shock  impact  (Fiat  Drop):  35  g for  6 milliseconds 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

V1.  22-55  cps  at  5 g,  55-100  cps  at  0.03  in.  D.A. 

ibration:  displacement,  110-2000  cps  at  20  g 


December  1965  (Revision) 

* Minimum  total.  Serial  No.  8ll  not 
shown  in  Running  Cycle  Logs. 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Rur tured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-3  and  SA.-4  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  M-P&VE  520, 

May  18,  1962,  MSPC 
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Additional  Information  concerning  the  20M30380  component; 

The  Multi-Application  Solenoid  Valve  series  in  three 
functions . 

1.  Ejection  of  the  cameras.  The  ejection  mechanism 
is  actuated  by  high  pressure  gaseous  nitrogen  at  3000  psig. 

2.  At  completion  of  LOX  tanks  pressurization,  the 
electrical  signal  is  removed  from  the  normally  open  valves 
and  the  purge  pressure  decays,  allowing  normal  slosh  measure- 
ment to  start. 

3.  Same  as  item  2,  for  fuel  tanks. 

Environmental  Qualification  Tests  Performed: 

Burst  Pressure:  4500  psig 

NOTE:  This  valve  was  still  in  service  and  was  used  through 

the  SA-9  vehicle;  cycle  reporting  stopped  at  SA-4. 

The  six  observed  failures  were  reported  on  the  Inspection 
Reports. 


December  1965 
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DATA  SHEET 

Nomenclature:  Valve  (Multi- Application*) 

Drawing  Numbers:  20M30128 

vendor:  Marotta  Valve  Corp . 

Saturn  I Vehicle 

Location:  S-X  Stage 

Estimated  Design  Life:  2000  Cy. 

Failure  Rater  337  * 10“6/cy* 

MCBF  (in  cycles):  2962.1 

Number  of  Components 
this  Data  Represents; 

Total  Cycles  of  Operation: 

23,697 

Number  of 

Failures  Reported:  8 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration-  Level  lnci*eased  from  0 to  8 g,  maintained  for 
Acceleration.  3 min  # in  each  direction 

Altitude: 

Radio  Interference: 

salt  spray:  (See  page  3) 

shock:  (See  page  3) 

Hi^h  Temperature:  l65  °F 

Low  Temperature:  —65  °F 

Ambient  Room  Temperature:  J’J  ± l8°F 

Thennai  shock-  Room  ambient  temperature  increased  to  125  °F,  . 

• maintained  for  2 hr.,  decreased  to  -65 °P  in  4 

Shock  impact  (na^Dri??  of  30  min*’  maintained  for  2 hr. 

Leakage  Rate:  Internal  at  750  psig  - 2 scim  max.;  external 
at  3000  psig  - 2 scim  max. 

Humidity:  g Qe^  Qr  leSS 

Random  Noise: 

Sine  Wave  Method: 

vibration-,  (see  page  3) 


December 

* Refer  to  2,  II. 12.1 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical : 

Improper  Seating 

Bindi ng: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Runtured : 

7 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

other:  1 operates 

in  reverse 

01 i/Moisture 
Saturation 


Sticking 
Would  Not  Open 
Would  Not  Close 
Pressure: 

None 
Low 
High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-5  through  SA-9  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Marotta  Valve  Corp  . Report 

QTR-MV74MP,  21  March  63 
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Additional  Information  concerning  the  2QM30128  component: 

This  valve  is  used  as  a Pre-valve,  replenishing  valve, 

LOX  vent  valve , relief  and  control  valve. 

Two  failures  were  reported  on  Unsatisfactory  Condition 
Reports  and  six  on  Inspection  Reports. 

Environmental  Qualification  Tests  Performed 
Salt  spray*  Temperature  increased  to  95°F  (+2 °P  and  -3°P), 
maintained  for  168  hr.  in  salt  spray  fog  (20$ 
salt  solution). 

Shock : 18  impact  shocks,  3 each  along  each  of  3 mutually 

perpendicular  axes.  Each  shock  impulse  was  a 
triangular  wave  with  a peak  intensity  of  100  g 
and  time  duration  of  10  milliseconds. 

Vibration:  2 frequency  sweeps  from  20  to  2000  cps  for  5 minutes 

Frequency  Applied  Vibration 

CPS  Amplitude 

20  - 55  ± 13  g 

55  - 120  0.08"  D. A. 

120  - 2000  ± 65  g 


December 
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MANUFACTURING  ENGINEERING  DIVISION 


nociMU  ho 


SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDLV  E 
20M30128  MV- 74V  CONTROL  VALVE 


1.  DESCRIPTION. 


118  December  196L  MP 1-2000 


The  MV- 74V  control  valve  20M30128  is  a three-way,  two-position,  normally 
closed  or  normally  open  electro-pneumatically  operated  control  valve.  Nine 
of  the  valves  are  used  in  the  control  pressure  system  to  supply  the  actuating 
pneumatic  pressure  to  17  pneumatic-mechanical  valves  in  the  LOX  and  fuel 
systems.  Also,  the  valve  is  used  as  a component  of  the  valve  and  orifice 
assembly  20M30172.  All  of  the  valves  are  normally  closed  except  the  valve 
located  in  the  rear  skirt  of  container  F2  that  is  used  to  close  the  LOX 
replenishing  valve  assembly  20M30045.  Two  valves  are  located  in  the  rear 
skirt  of  containers  FI,  F2,  F3,  and  F4  to  control  the  LOX  preliminary  valve 
assemblies  20M30042  and  the  fuel  preliminary  valve  assemblies  20M30043  in  the 
engine  suction  lines  as  follows:  The  valves  in  container  FI  control  a LOX 

and  fuel  preliminary  valve  assembly  in  the  suction  lines  of  both  engines 
No.  1 and  No.  5.  The  valves  in  container  F2  control  a LOX  and  fuel  prelim- 
inary valve  assembly  in  the  suction  lines  of  both  engines  No.  2 and  No.  6. 

The  valves  in  container  F3  control  a LOX  and  fuel  preliminary  valve  assembly 
in  the  suction  lines  of  both  engines  No.  3 and  No.  7.  The  valves  in  con- 
tainer F4  trol  a LOX  and  fuel  preliminary  valve  assembly  in  the  suction 
lines  of  both  engines  No.  4 and  No.  8.  The  various  locations  of  the  valve 
are  shown  in  the  installation  view.  The  various  functional  characteristics 
of  the  control  valve  are  as  follows: 


1.1  Pneumatic  Operating  Characteristics.  The  control  valve  is  capable  of 
operating  pneumatically  as  follows: 

a.  Operating  media:  Air,  gaseous  nitrogen,  or  helium. 

b.  Leakage  past  main  seat:  5 s.c.i.m.  maximum  with  an  internal  pneu- 

matic pressure  of  750  - 10  p.s.i.g.  applied  to  the  inlet  port 
throughout  the  operating  temperature  range. 

c.  External  leakage:  2 standard  cubic  centimeters  per  hour  maximum 

with  internal  pressure  of  750  - 10  p.s.i.g. 

d.  Operating  temperature  range:  -65°  to  +165°  F. 

e.  Nominal  operating  pressure:  750  p.s.i.g.  internal  pneumatic 

pressure . 

f.  Proof  operating  pressure:  1.125  p.s.i.g.  minimum  internal  pneumatic 

pressure . 

g.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  internal  hydro- 

static pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

terstplg  . ) 

h.  Flow  capacity  equivalent:  A sharp-edged  orifice  of  0.110- inch 

diameter  with  750  * 10  p.s.i.g.  pneumatic  pressure  applied. 

1*2  Electrical  Performance  Characteristics.  The  electrical  performance 
characteristics  of  the  control  valve  are  as  follows: 

a.  Solenoid  voltage  endurance:  29  * 1 v.d.c.  applied  to  the  coil 

continuously  for  24  hours. 

b.  Insulation  resistance:  50  megohms  minimum  between  electrical  con- 

nector pin  "A”  and  the  valve  body  and  pin  "B"  and  the  valve  body. 

c.  Operating  current  for  continuous  solenoid  operation:  1.2  a. 

with  a 28  - v.d.c.  power  supply. 

d.  Solenoid  operating  voltage:  Actuation  - 18  v.d.c.  maximum. 

Deactuation  - 10  to  3.0  v.d.c. 


REVISION  DATE 


20  JUL  1962 


- Form  1151  (June  1961) 
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MP1-2000 


GENERAL  LOCATION 


J/xyi  J\  i 

x;-. 


INSTALLATION  VIEW  - LOOKING  FORWARD 
(TYPICAL  ON  CONTAINERS  FI.  F2,  FJ,  AND  F4) 


'V'>kV\\ 

u , '4 

f,  ! 

/</.  'X.  f'y. 
r/..  'V. 


X.  — ' ' 


INSTALLATION  VIEW  - LOOKING  FORWARD 


(T)  CLEAN  AND  CONDITION  ALL  METALLIC 

AND  NONMETALLIC  SURFACES  IN  ACCORDANCE 

1 Ttl  ysF'  - ''I  I < - T. 

0 IDENTIFY  BY  MARKINC  IN  ACCORDANCE  WITH 
MIL-STD- 1 JO. 

(C)  STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  PACKINC  RUBBER  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509111. 

© OR  APPROVED  EQUIVALENT. 

0 TORQUE  1 30  TO  180  INCH- POUNDS. 

(ft  INSTALL  IN  SUFFICIENT  NUMBERS  TO  LOCK 

w the  ADJUSTING  SCREW. 

@ LOCKWIRE  IN  ACCORDANCE  WITH  MSJJ540. 

© LUBRICATE  WITH  DOU-CORNINC  CORP.  D.C.  55 
OR  APPROVED  EQUIVALENT. 

(j)  TORQUE  8 TO  10  INCH- POUNDS . 


144621 

116762 

106481 

J67A12 
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J200A12 
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108241-1 

J200A7 

201892 
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J200A2 

1028 1 i 

J200A28 

213542-1112 

202021 

107261 

107331 

107291 

107281 

1025 J 1-4 

102961 

107311 

J200B1U 

MS3102E10SL4P 

AN936A4 
AN515C4-5 
MS20995C4 1 


MV- 74V  CONTROL  VALVE  (EO-1  ) (MAR^T* 

VALVE  CORP.  21820  1)  © © © © 

ADJUSTU1C  SCREW 
NUT  © 

LOCKING  SLUG  © 

LOCKWIRE  SCREW 
LOCKWIRE  © 

POPPET  RETURN  SPKINC 
SLEEVE  AND  SEAT  PREFORMED  PACKING 
(O-RING)  © 

RETAINING  SLEEVE  © 

BACKUP  WASHER  ^ ^ 

STEM  PREFORMED  PACKINC  (O-RING)  © © 
SEAT  ASSEMBLY  © 

STEM  © 

CAGE  © 

CORE  SCREW  (2  PUCES) 

CORE  PREFORMED  PACKING  (O-RING) 

(2  PUCES)  © © 

COVER  PREFORMED  PACKING  (O-RINC)  © © 

COIL  AND  CORE  ASSEMBLY 

armature  ASSEMBLY 

NUT  LOCK 

PUT  WASHER 

LOCKWIRE  SCREW 

NUT  (?) 

COIL  COVER 

RECEPTACLE  INSULATOR  - 

SEAL  PREFORMED  PACKINC  (O-RINC)  © © 
ELECTRICAL  RECEPTACLE  (RENDIX  PART 
10-09211)  © 

WASHER  (4  PLACES) 

SCREW  (4  PLACES) 

LOCKWLKK  © 


ENGINEERING 

DRAWING 

RELEASE 
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ART  control  no.  m-ME-MPI-  2000-  598- B 
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DATE  OF 
THIS  PAGE 


MSFC 


MANUFACTURING  ENGINEERING  DIVISION 


NASA 


manufacturing  plan 


CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.3  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand,  with- 
out damage  or  impairment  of  performance,  six  shocks  of  one  of  the  follow- 
ing durations  and  wave  forms  at  100  g's  in  each  of  the  three  major  axes: 
10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1 4 Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  excessive  leakage,  while  pressurized  to  750  p.s.i.g., 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each  of 
the  three  major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  10  g's, 

55  to  110  c.p.s.  at  0.06-inch  double  amplitude  displacement,  and 
110  to  2,000  c.p.s.  at  40  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  icK 

delivery  of  the  valve  is  outlined  in  Performance  Specification  10M01374  and 

Packaging  and  Packing  Specification  10509302. 


3.  REFERENCES. 


Specifications : 

Military  - MIL-C-5015 
MIL-E-5272 
MIL-L-25567 
MIL-Q-9858 

NASA  - MSFC- SPEC- 164 
MSFC-PR0C- 158 

Drawings: 

Ordnance  Corps  - 1050930 


10509302 
10509303 
10509311 
10M013 74 


Standards: 

Military  - MIL- STD- 130 
MIL- STD- 202 
MIL -STD- 643 
MS33586 
MS33653 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 
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SUMMARY 
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Nomenclature  . ..Valve.  (LOX-- Replenishing) 

Drawing  Numbers : I04l4o03, 

Vendor:  Hydromatics  Inc. 

20M30045  , 

Saturn  I Vehicle 

— — — — ■ i 

Location:  S-I  Stage 

Estimated  Design  Life:  2000  cy . 

Failure  Rate:  8i70.  x 10"^/<;y#~ 

MCBF  (in  cycles):  122.4 

Total  Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  18 

857  1 

Total  Number  of 

Vehicle  Equipment:  x ol 

Failures  Reported:  7 

Ground  Equipment: 

. ' . ...  . r ...  _ ; 

l'  . . . 
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FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 
Intermittent 
Inoperative 
6 Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

1 Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure ; 

None 

Low 

High 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruptured : 

Defective : Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

P ins/Connec  t ions 
Shorted: 

Other: 

DATA  SOURCE:  MSFC  Tlme/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 

_ SA-2  through  SA-7  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  V 5 

data) 
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DATA  SHEET 


Nomenclatures  Valve  (LOX  Replenishing) 

Drawing  Numbers:  104l4003 

vendor:  Hydromaties  Inc. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2000  Cy 

Failure  Rate:  6622  x l°”6/cy. 

MCBF  (In  cycles):  151 

Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  H 

455 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  3 

Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature:  (normally)  72  to  7^°P 

Thermal  Shock: 

shock,  impact  (piat  Drop):  6 shocks  for  35  g,  6 milliseconds 

Leakage  Rate:  No  leakage  allowed  at  150  psig 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

5 g at  20-55  cps,  20  g at  110-2000  ops,  O.03 

Vibration:  in<  D>A>  at  55. 

•110  cps 
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OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Runtured : ! 

2 

Leaking 

Noisy 

Defective:  Spring,  ! 

Toggle  Arm,  Gear  Mesh  ' 

Bearing:  i 

Over  Heated 

i 

Pins/Connections  1 

Operation 

Shorted:  1 

1 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

i 

Other: 

Sticking 

Would  Not  Open 
Would  Not  Close 
Pressure : 

i 

None 

Low 

High 

1 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  &A-2  through  SA-4  Vehicles  (less  flight 

data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER , DATE  AND  SOURCE:  MSFC  Report  IN-P&VE-E- 

62-5,  January  21,  1962 
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Additional  information  concerning  the  1041*4003  component: 

Three  failures  were  reported  on  the  Inspection  Reports. 
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DATE 
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EP-140 
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SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 

AlWOVtt 

PAGE 

10414003  LOX  REPLENISHING  VALVE  ASSEMBLY 

V ■■  f Wy  ■ 

1 OF  4 

1.  DESCRIPTION. 

The  LOX  replenishing  valve  assenbly  10414003  is  a normally  closed,  pneumatic- 
ally operated,  double  acting,  ball  type,  shutoff  valve.  The  valve  assembly  is 
a component  of  the  LOX  replenishing  system.  The  valve  assembly  is  used  to 
complement  the  LGK  fill  and  drain  valve  assembly  10414002.  LOX  is  added  or 
drained  from  the  container  to  adjust  the  LOX  weight  in  proportion  to  fuel 
density  changes  as  directed  by  the  ground  computer.  The  valve  assembly  is 
controlled  by  two  MV-74V  control  valves  10414027  - one  normally  open;  the  othei 
normally  closed.  The  valve  assembly  is  located  on  the  aft  bulkhead  of  con- 
tainer LC  as  shown  in  the  installation  view.  The  various  functional 
characteristics  of  the  valve  assembly  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  valve  assembly  is  capable 
of  performing  mechanically  as  follows: 

a.  Flow  chamber  operating  media:  LOX 

b.  Drain  flow  operating  pressure:  50  to  150  p.s.i.g. 

c.  Fill  flow  operating  pressure : 50  p.s.i.g. 

d.  Flow  chamber  operating  proof  pressure:  225  p.s.i.g. 

e.  Flow  chamber  burst  pressure  (without  bursting):  375  p.s.i.g. 

(CAUTION:  Use  only  for  destructive  acceptance  testing.) 

f.  Flow  chamber  leakage:  40  s.c.i.m.  maximum  past  the  main  seat  when 

pressurized  to  150  p.s.i.g.  with  GOX  or  GN2*  No  liquid  leakage 
is  allowed  past  the  main  Seat  when  pressurized  to  150  p.s.i.g. 
with  ICK  or  LN2. 

g.  External  leakage  allowed:  None. 

h.  Leakage  past  the  shaft  lip  seal:  10  s.c.i.m.  maximum  leakage  when 

the  inlet  port  of  the  flow  chamber  is  pressurized  to  50  +1 
p.s.i.g.  with  pneumatic  pressure. 

i.  Flow  chamber  gate  operating  time  (fully  open  to  fully  closed  or  vise 

versa):  500  milliseconds  (maximum). 

j.  Control  chamber  operating  media:  Air,  helium,  or  gaseous  nitrogen. 

k.  Control  chamber  operating  pressure:  500  p.s.i.g.  minimum 

l.  Control  chamber  nominal  operating  pressure:  750  p.s.i.g, 

m.  Control  chamber  proof  pressure:  1,125  p.s.i.g. 

n.  Control  chamber  burst  pressure  (without  bursting):  1,875  p.s.i.g. 

(CAUTION:  Use  only  for  destructive  acceptance  testing). 

o.  Control  chamber  leakage:  5 s.c.i.m.  maximum  with  750  p.s.i.g.  inter- 

nal pneumatic  pressure. 

p.  Operating  temperature  range:  -320°  to  +100°  F. 

1.2  Electrical  Performance  Characteristics.  The  valve  assembly  is  capable  of 
performing  electrically  as  follows: 

a.  Nominal  operating  voltage:  28  +2  v.d.c.  with  an  inductance  of  3 a., 

peak  current  of  15  a.,  and  resistance  of  4 ohms. 

b.  Indicator  switches:  Indicate  fully  opened  and  fully  closed  positions 

(when  one  switch  is  open  the  other  will  be  closed). 

c.  Indicator  switch  #1  or  #2  circuit  continuity  resistance:  1.0  ohm 

maximum. 


(Continued  on  page  4) 
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INSTALLATION  VIEW  - LOOKINC  TOR WARD 


© IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL- STD- 130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

© CARE  MUST  BE  TAKEN  TO  PREVENT 

CONTAMINATION  DURING  ASSEMBLY. 

© OR  APPROVED  EQUIVALENT. 

© CLEAN  AND  CONDITION  ALL  METALLIC  AND 

NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 


LOX  REPLENISHING  VALVE  ASSEMBLY 

("C"  REV.  & EO-2)  (HYDROMATICS,  INC. 
131K6)  © © © ® <D 


REVISION 
DATE  OF 
THIS  RAGE 


II.  13.1 
Page  8 of  21 


1 msfc  manufacturing  engineering  division 

NASA 

MANUFACTURING  PLAN 

PAGf  3 ^ 4 

750  P.S-I-G. 

(PRESSURIZE  TO  OPEN) 


750  P.S.I.G. 


c? 


SWITCH  2 


SWITCH  I 

oNC. 
C<| *no. 


NOTES'. 

1 . SEE  PAGE  4 FOR  THE  10414003  LOX  REPLENISHING  VALVE 
ASSEMBLY  EFFECTIVITY. 

2.  T>€  APPROXIMATE  OVERALL  DIMENSIONS  OF  THE  VALVE 
ASSEMBLY  ARE  IU3  BY  6.61  BY  4 .44  INCHES. 

3.  THE  APPROXIMATE  UNIT  WEIGHT  IS  11.00  POUNDS 

4.  EXPLOOEO  A NO  CUTAWAY  VIEWS  ARE  NOT  SHOWN  OUE 
TO  LACK  OF  INFORMATION. 


REVISION  DATE 


TO  VAU/E  OPEN 
INDICATOR 


RECEPTACLE 

PLUG 


TO  VALVE  GLOBED 
INDICATOR 


(SHOWN1  Hin&LVE  “ffl  POSITION  > 


M4U-UM-7IT 
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d.  Insulation  resistance:  50  megohms  minimum  with  500  v.d.c.  applied 

between  mutually  insulated  terminals  and  between  each  connector 
terminal  and  the  valve  body. 

e.  The  switch  wiring  diagrams  are  shown  on  page  3. 

1.3  Life  Cycle.  The  valve  assembly  is  capable  of  operating  2,000  cycles 
without  damage  or  impairment  of  performance. 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  valve  assembly  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  six  shocks  of  one  of 
the  following  durations  and  wave  forms  at  35  grs  in  each  of  the  three 
major  axes: 

10-milliseconds  duration  - triangular,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  valve  assembly  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  at  each 
resonant  frequency  for  5 minutes  duration  in  each  of  the  three  major  axes 
under  the  following  conditions: 

20  to  55  c.p.s.  at  3.0  g’s, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10  g' s. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  test  and  the  preparation  for 
delivery  of  the  valve  assembly  are  outlined  in  Performance  Specification 
10419913  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES. 

3.1  Specifications : 3.3  Drawings : 

Military  - MIL-E-5272  Ordnance  Corps  - 10414003 

MIL-Q-9858  10419909 

NASA  - MSFC- SPEC- 106  10419913 

3.2  Standards : 10509300 

Military  - MIL-STD-130  10509302 

MIL- STD- 643  10509305 

MS33586  10509311 

Army  Ballistics  Missile  Agency 
ABMA-STD-29 


SPARES 


EFFECTIVITY 


"C"  Rev.  and  E0-2 


"C"  Rev,  and  EO-2 
nC"  Rev.  and  E0-2 


Before  installing  modify  to  latest  configuration 


10414003 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 


Pressure : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical : 

Binding: 

Broken/fcracked: 

Broken /Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mas* 

Bearing: 

Pins /Connect ions 
Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-7  and  SA-9  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Additional  Information  concerning  the  20M30045  valve: 

Four  failures  were  reported  on  the  Inspection  Reports  . 
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SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
20M30045  LOX  REPLENISHING  VALVE  ASSEMBLY 


DESCRIPTION. 

The  LCQt  replenishing  valve  assembly  20M30045  is  a pneumatically  operated,  , 
double  acting,  ball  type,  shutoff  valve.  The  valve  assembly  is  a component 
of  the  LOX  replenishing  system.  The  valve  assembly  is  used  to  complement  the 
fill  and  drain  LOX  ball  rotor  shutoff  valve  20M30042.  LOX  is  added  or 
drained  from  the  container  to  adjust  the  LOX  weight  in  proportion  to  fuel 
density  changes  as  directed  by  the  ground  computer.  To  open  the  valve  assem- 
bly, a ground  pressure  source  is  supplied  through  the  1/4-inch  quick  dis- 
connect coupling  nipple  20M30390  in  the  fin  IV  quick  release  plate  assembly 
75M02768.  To  close  the  valve  assembly,  the  GN2  control  pressure  system, 
normally  open,  20M30128  MV-74V  control  valve  in  the  rear  skirt  of  container 
F2  is  energized.  The  valve  assembly  is  located  in  the  rear  skirt  of  con- 
tainer L4  as  shown  in  the  installation  view.  The  various  functional  char- 
acteristics of  the  valve  assembly  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  valve  assembly  is  capable 
of  performing  mechanically  as  follows: 

a.  Flow  chamber  operating  media:  Liquid  oxygen  or  liquid  nitrogen. 

b.  Flow  chamber  operating  pressure:  150  p.s.l.g.  minimum  internal 

pressure. 

c.  Flow  (dumber  proof  operating  pressure:  225  p.s.i.g.  minimum 

internal  pressure. 

d.  Flow  chamber  burst  pressure  (without  bursting):  375  p.s.i.g. 

minimum  internal  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing.) 

e.  .Switch  to  switch  flow  chamber  gate  operating  time  (to  open  or  to 

close):  500  milliseconds  maximum. 

f.  Leakage  allowed  past  either  control  piston  assembly  seal  with  750  ± 

10  p.s.i.g.  pneumatic  pressure  applied:  5 s.c.i.m.  maximum. 

g.  External  leakage  allowed  from  the  control  piston  assembly:  None 

except  from  the  vent  port. 

h.  Leakage  allowed  into  the  switch  housing  when  either  control  piston 

assembly  is  pressurized  to  750  i 10  p.s.i.g.:  None. 

1.  Leakage  allowed  past  the  flow  chamber  gate  seal  with  a minimum  of 
50  ± 1 p.s.i.g.  applied  to  the  inlet  port  of  the  flow  chamber: 

40  s.c.i.m.  maximum  when  pressurized  pneumatically;  no  liquid 
leakage  when  pressurized  with  liquid  nitrogen. 

j.  Leakage  allowed  past  the  flow  chamber  gate  seal  with  a minimum  of 

150  p.s.i.g.  applied  to  the  outlet  port  of  the  flow  chauber: 

40  s.c.i.m.  maximum  when  pressurized  pneumatically;  no  liquid 
leakage  when  pressurised  with  liquid  nitrogen. 

k.  Leakage  allowed  past  the  shaft  lip  seal  with  50  ± 1 p.s.i.g.  applied 

to  the  inlet  port:  10  s.c.i.m.  maximum  when  pressurized  pneu- 

matically; no  liquid  leakage  when  pressurised  with  liquid 
nitrogen. 

l.  External  leakage  allowed  when  the  flow  chamber  is  pressurised  pneu- 

matically or  with  liquid  nitrogen:  None. 

m.  Control  chamber  operating  media:  Air,  helium,  or  gaseous  nitrogen. 

n.  Minimum  control  chamber  operating  pressure:  500  p.s.i.g.  pneumatic 

pressure. 
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INSTALLATION  VIEW  - LOOKING  FORWARD 


(A)  CLEAN  AND  CONDITION  ALL  METALLIC  AND  NONMETALLIC  SURFACES  IN 
ACCORDANCE  WITH  MSFC. SPEC-164. 

© all  MATERIALS  WITHIN  THE  FLOW  CHAMBER  OTHER  THAN  SEALANTS 
MUST  MEET  THE  REQUIREMENTS  FOR  COMPATIBILITY  WITH  LOX  IN 
ACCORDANCE  WITH  MSFC-SPEC-106. 

© IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH  MIL-STD-130. 

(6)  STAMP  THE  CURE  DATE  OF  THE  OLDEST  PREFORMED  RUBBER  SEAL  IN 
ACCORDANCE  WITH  MSFC-STD-105. 

© CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINATION  DURING  ASSEMBLY. 

0 OR  APPROVED  EQUIVALENT. 

© TORQUE  INITIALLY  TO  35  INCH-POUNDS  IN  THE  SEQUENCE  SHOWN  IN 

DETAIL  A.  THEN  TORQUE  TO  45  INCH-POUNDS  IN  THE  SAME  SEQUENCE. 

0 LUBRICATE  WITH  ALPHA  MOLYKOTE  CORP. , MOLYKOTE  TYPE  Z POWDER  OR 
APPROVED  EQUIVALENT. 

© TORQUE  INITIALLY  TO  35  INCH-POUNDS  IN  THE  SEQUENCE  SHOW  IN 

DETAIL  B.  THEN  TORQUE  TO  45  INCH-POUNDS  IN  THE  SAME  SEQUENCE. 

0 LOCKWIRE  IN  ACCORDANCE  WITH  HS33540. 

0 TORQUE  70  TO  120  INCH- POUNDS. 

® TORQUE  50  TO  70  INCH- POUNDS. 

® LUBRICATE  WITH  DOW -CORN INC  COUP.  GREASE  DC-2-0026  OR  APPROVED 
EQUIVALENT. 

0 TORQUE  10  TO  13  INCH -POUNDS. 

0 INSTALL  WITH  THE  INDEXING  KEY  IN  THE  POSITION  SHOWN. 

0 TORQUE  7 TO  9 INCH-POUNDS. 


LOX  REPLENISHING  VALVE  ASSEMBLY 

(HYDROMATICS  INC.,  70  OKNER  PARKWAY , 
LIVINGSTON , N.  J.,  FART  I31K13)  <£) 

® © ® © ® 

150  P.S.l.  LOW  TEMPERATURE  PRESSURE 
OPERATED  2- INCH  SHUTOFF  VALVE 
SOCKET  HEAD  SET  SCREW  (S  PLACES)  © 
SPACER  (8  PLACES) 

BOTTOM  BEARING  RETAINER 

CASKET  seal  0 

SET  SCREW  _ 

LOCKING  INSERT  (HEL I -COIL)  ® 

BOTTOM  BEARING  SLEEVE 
SPACER 

BEARING  OUTER  RACE  © 


1, 

#10-32-7/8 

2. 

19BM002 

3. 

5BMA013 

4. 

33LS001 

3. 

350H002 

6. 

33B5-6CHU-9/16 

7. 

17BA003 

8. 

19JX001 

9. 

39JP001 

GENERAL  LOCATION 


tighten  screws  in  the  order  shown  to 

35  IN.-* LBS.  THEN  REPEAT  TO  45  IN.-  LBS.  — 


DETAIL  a - TYPICAL  SCREW  PATTERN  DETAIL  B - TYPICAL  SCREW  PATTERN 

FOR  ITEMS  3 AND  35  FOR  ITEM  18 


LEGEND  (CON.)- 


10. 

350 P001 

11. 

39GP002 

12. 

13.  • 

3591-3CNU-0.2B5 

14. 

#00-1/8 

15. 

510E317 

16. 

#10-32-7/8 

17. 

19BM002 

18. 

12KB003 

19. 

23L0008 

20. 

10KA002 

21. 

3391 -3CNU-0. 285 

22. 

1 1KB006 

23. 

17FAOQ3 

24. 

32BH002 

23. 

26ES002 

26. 

26EX002 

27. 

L3FG001 

28. 

18FX004 

29. 

18PA001 

30. 

SSR12 

31. 

36HHOOL 

32. 

MS20995C20-4 

33. 

AN614-4CL 

34. 

76NA904 

35. 

58MA031 

36. 

3591-4CNU-3/8 

37. 

41HW001 

38. 

42-ND-24-048 

39. 

1/4-28-3/4 

40. 

29GT002 

41. 

1/4-28-1 

42. 

76NA023 

43. 

12N12-D 

44. 

13FG003 

45. 

SN8-D 

46. 

76NA010 

47. 

3591 -4CNU- 1/4 

48. 

1/4-28-1 

49. 

28KB005 

30. 

47200 

51. 

3391 -3CNU-0. 283 

32. 

76NA220 

33. 

14JC001 

54. 

16BP001 

55. 

13HG001 

36. 

40CD001 

37. 

16BP002 

38. 

34AA008 

39. 

#10-32-3/8 

60. 

310E012 

61. 

510E0U 

62. 

3385-2CNU-0.246 

63. 

240 F001 

64. 

2400E33 

65. 

MS3102E-14S-3P 

66. 

#8-32-3/8 

revision  to:  20M30045 


ROLLER  BEARING  (38  PLACES)  0 

BEARING  INNER  RACE  0 

BALL  (5/16  INCH  DIAMETER)  0 

LOCKING  INSERT  (HELI-COIL)  (8  PLACES)  0 

U- ROUND  HEAD  DRIVE  SCREW  (4  PLACES) 

NAMEPLATE 

SOCKET  HEAD  SET  SCREW  (16  PLACES)  ® 
SPACER  (16  PLACES) 

FLANGE 

SEAT  ASSEMBLY 
BALL  0 

LOCKING  INSERT  (HELI-COIL)  (16  PLACES) 0 
BODY 

TOP  BEARING  SLEEVE 

SHAFT  SPRING 

SHAFT  L1PSEAL 

SHAFT  LIPSEAL 

SHAFT  0 

WASHER 

WASHER  SEAL 

BALL  BEARING 

BONNET  RING 

LOCKWIRE  0 

PLUC  AND  BLEEDER  0 

PREFORMED  PACKING  (O-RING)  0 0 

SEAL  RETAINER  _ 

LOCKING  INSERT  (HELI-COIL)  (4  PLACES)  © 

BONNET 

SPLINE  NUT  (2  PLACES) 

HEXAGONAL  HEAD  CAP  SCREW  0 

ACTUATOR  MOUNTING  PLATE 

SOCKET  HEAD  CAP  SCREW  (4  PLACES)  0 

PREFORMED  PACKING  (O-RINC ) © 0 

NYLINED  BEARING  0 

DRIVE  SHAFT  ® 

NYLINED  BEARING  0 
PREFORMED  PACKING  XO- RING)  © © 
LOCKING  INSERT  (HELI-COIL)  0 
SOCKET  HEAD  CAP  SCREW  (2  PLACES)  0 
ACTUATOR  BODY 

RELIEF  FITTING  (ALEMITE  - 1 TO  5 P.S.l.) 

® © _ 
LOCKING  INSERT  (HELI-COIL)  (4  PLACES)  © 
PREF0R1  ED  PACKING  (O-RING)  © © 
ACTUATOR  PISTON  0 
LINK  PIN  0 
LINK  0 
BELLCRANK  0 
BELLCRANK  PIN  0 
FITTING 

SOCKET  HEAD  CAP  SCREW  (4  PLACES)  ® 
NAMEPLATE  (PRESSURIZE  TO  CLOSE) 

NAMEPLATE  (PRESSURIZE  TO  OPEN) 

LOCKING  INSERT  (HELI-COIL)  (4  PLACES) 
GASKET 

SWITCH  ASSEMBLY 
ELECTRICAL  CONNECTOR  ® 

SOCKET  HEAD  CAP  SCREW  (4  PLACES)  © 


REVISION 
DATE  OF 
THIS  PAGE 
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SWITCH  WO.  2 

i <Q*  c 


TO  valve  open  indicator 


SWITCH  HO.  I 
OHC 


£>  Co)  (e)  © (a)  receptacle 


E)  ® ® - PLUG 


TO  VALVE  CLOSED  INDICATOR 


WIRING  SCHEMATIC  (SHOWN  IN  VALVE  CLOSED  POSITION) 


750  PS  I 6 “TO  OPEN" 


J// 


750  P S 1 0 "TO  CLOSE" 


lT:1 


i ' -v 


t«  SEE  PAGE  4 FOR  THE  2OMS0O4S 

LOX  REPLENISHING  VALVE  ASSEMBLY 
EFFECTIVITY. 

Z THE  APPROXIMATE  OVERALL  DIMENSIONS 
OF  THE  VALVE  ASSEMBLY  ARE  5.  IS  BY 
6.44  BY  II.2S  INCHES. 

S.  THE  APPROXIMATE  UNIT  WEIGHT 
IS  12.5  POUNDS. 

4.  THE  PART  NUMBER  AND  NOMENCLATURE 
PERTAINING  TO  THE  COMPONENTS  Of 
SWITCH  ASSEMBLY  2400E3S  (ITEMS  *4) 
ARE  NOt  GIVEN  DUE  TO  LACK  OF 
INFORMATION. 


r_Y 


M-ME-e-iots  I20M3004S 


II. 13.1 

Page  19  of  21  ’ 


o.  Control  chamber  nominal  operating  pressure:  750  p.s.l.g.  pneu- 

matic pressure. 

p.  Control  chamber  proof  operating  pressure:  1,125  p.s.l.g.  minimum 

pneumatic  pressure. 

q.  Control  chamber  burst  pressure  (without  bursting):  1,875  p.s.l.g. 

minimum.  (CAUTION:  Use  only  for  destructive  acceptance 

testing. ) 

r.  Operating  temperature  range:  -320°  to  +160°  F. 

1.2  Electrical  Performance  Characteristics.  The  valve  assembly  is  capable 
of  performing  electrically  as  follows: 

a.  Operating  voltage:  22  to  32  v.d.c.  with  28  v.d.c.  nominal. 

b.  Insulation  resistance:  50  megohms  minimum  with  500  v.d.c.  applied 

between  mutually  insulated  connector  terminals  or  between  each 
connector  terminal  and  the  valve  body. 

c.  Contact  resistance  of  the  fully  closed  contacts  of  the  subminiature 

switches:  0.5  ohm  maximum. 

d.  Current  loading  capabilities  of  the  subminiature  switches: 

Inductive  - 3 a.;  resistive  - 4 a.$  and  peak  current  - 15  a. 

e.  The  switch  wiring  diagrams  are  shown  on  page  3. 

f.  Switch  indications  required  for  the  flow  control  gate  fully  open, 

intermediate,  and  fully  closed  positions:  Gate  fully  closed 

position  - switch  1 must  indicate  a closed  circuit  between 
electrical  connector  pins  "A"  and  "C"}  switch  2 must  indicate 
a closed  circuit  between  electrical  connector  pins  "B"  and  "E" 
and  an  open  circuit  between  pins  "B"  and  "D".  Gate  intermediate 
position  - switch  1 must  indicate  an  open  circuit  between 
electrical  connector  pins  "A"  and  "C";  switch  2 must  indicate 
a closed  circuit  between  electrical  connector  pins  "B"  and  "E" 
and  an  open  circuit  between  pins  "B"  and  "D".  Gate  fully  open 
position  - switch  1 must  indicate  an  open  circuit  between 
electrical  connector  pins  "A"  and  "C";  switch  2 must  indicate 
an  open  circuit  between  electrical  connector  pins  "B"  and  "E" 
and  a closed  circuit  between  pins  "B"  and  "D". 

1.3  Life  Cycle.  The  valve  assembly  is  capable  of  operating  2,000  cycles 
without  damage  or  impairment  of  performance. 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  valve  assembly  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  six  shocks 
(three  in  each  direction)  of  one  of  the  following  durations  and  wave 
forms  at  35  g' s in  each  of  the  three  major  axes  with  temperature 
stabilized  at  LN2  temperature  and  the  outlet  port  pressurized  to 
150  p.s.i.g.: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-mllliseconds  duration  - square  wave. 
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1.5  Vibration  Withstanding  Capability.  The  valve  assembly  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions  with  temperature  stabilised 
at  LN2  temperature; 

20  to  55  c.p.s.  at  3.0  g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10.0  g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  test  and  the  preparation  for 
delivery  of  the  valve  assembly  are  outlined  in  Performance  Specification 
10M01069  and  Packaging  and  Packing  Specification  10509302. 

3.  REFERENCES. 

3.1  Specifications: 

Military  - MIL-E-5272 
MIL-Q-9858 
MIL-W-5086 

NASA  - MSFC-SPEC-106 
MSFC-PR0C-158 
MSFC-SPEC-164 


3.3  Drawings : 

Ordnance  Corps  - 10509302 
10509303 

MSFC  - 10419909 

10M01069 

* 


EFFECTIVITY 


{E23231 

REVISIONS 

SA-5 

SA-6 

SA-7 

SA-8 

SA-9 

SA-10 

• ■' 

SPARES 

BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 

I [20*30043  1 

' MSTC  - ram  UU-l  Otem 
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3.2  Standards : 

Military  - MIL-STD-130 
MIL-STD-643 
MS33586 

Army  Ballistic  Missile 
Agency  - ABMA-STD-18 
NASA  - MSFC-STD-105 


V DATA  SHEET 

Nomenclature:  Valve  and  Orifice  Assembly  (Helium) 

Drawing  Numbers ; 104l4091 

vendor:  W.O.  Leonard  Inc  . 

Marotta  Valve  Corp. 

Saturn  I Vehicle 

Location:  S-X  Stage 

Estimated  Design  Life:  2,000  Cy* 

Failure  Rate:  1,964  x 10~6/ey, 

MCBF  (in  cycles):  5^9 

Number  of  Components 

this  Data  Represents:  12 

Total  Cycles  of  Operation:  1 , 0l8 

Number  of 

Failures  Reported:  2 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  jjq  J)a^a  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature : 

Ambient  Room  Temperature: 

Thermal  Shock: 

■ . • ■ . ■ 

Shock  Impact  (Flat  Drop); 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Vave  Method  s 

Vibration: 

Dec*.**-  X965  (Revision)  II.lU.1,1 

Page  1 of  8 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 
No  Open 
No  Close 


Mechanical : 


Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

P ins/Connect ions 
Shorted: 


Other: 


exceeds  snecs 


Pressure : 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  Data  represents:  SA-2,  SA-3  and  SA-4  Vehicles  (less  flight 

data)  


COMPONENT  qualification  report  number,  date  AND  SOURCE: 
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Additional  information  concerning  the  10414091  component: 
The  two  failures  were  reported  on  Inspection  Reports. 


December  1965  (Revision) 
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SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414091  VALVE  AMD  ORIFICE  ASSEMBLY 


1.  DESCRIPTION.  " 

^rlI!ue..*°d_f!!flCTi*“**^!. 10414091  of  the  hello,  pris- 

f^rTU££  *******  l<**<*>  on  SA-T,  !l  a^.2  ^d 

^i2°  ***  "4*  valve  and  orlfiee  assembly  is  used  to  control 

w2nftte  soll,Mf|hTli'1Llnt:<>  t4t  WX  •"*  **«l  Propellant  utilisation  system. 

SLtta  c°tttr<>1  valve  18  energized  the  flow  of  helium  is 
lowed  to  bypass  the  regulator  valve  assembly  and  flow  through  the  propellant 

ffiflCe  10414259  * **  solenoid  is  energSd  f rom  a jre- 

determined  time  until  5 seconds  after  liftoff  to  permit  a greater  flow  of 

propellant  utilisation  tube  assemblies,  the  valve  ahd 
ajfembiy  ie  located  in  the  forward  skirt  of  containers  Ft  and  L4  as 

S"*9  i“S  flla5i°°  view-  **>•  various  functional  characteristics  of 
the  MV- 74V  control  valve  are  as  follows: 

11  gasagay*  Operating  Charactarlst:^.  The  control  valve  is  capable  of 
operating  pneumatically  as  follows:  P or 

a.  Operating  media:  Air,  gaseous  nitrogen,  or  helium, 

b.  Leakage  through  vent  port:  5 s.ci.m.  maximum  with  an  internal  pheo- 

!*f^iC-?reB8Ufe  of  750  i 10  P-s"i-8  applied  to  the  inlet  port 

throughout  i|K  operating  temperature  range.  — ^ 

. ^ h ** : Operaii*^  telgpturte  range:  Minus  65®  id  185°  F.  ’ 

I 0p*5*Sl*  pressure:  750  p.s.i.g.  internal  pneumatic  prdssire 

I without  le^age  in  excess  of  2 standard  cubic  centimeters  per  hour 

B _ f'°“  th*  or  bodY  vent  while  in  the  opened  or  closed  position 

e.  Proof  operating  pressure:  1*125  p.s.i.g.  minimum  internal  pneumatic 

pressure. 

*•  B“t,t  pr"*“r<  .<*lttout  >«“«*«>=  M*J  ».».»*>  lhtenal  tmmtU 

■ pressure.  (CAUTION:  Use  only  for  destructive  acceptance  test ins. ) 

I 8*  Flow  caPacity  equivalent:  A sharp-edged  orifice  of  O.llO-inch  dia- 

I meter  with  750  + 10  p.s.i.g.  pneumatic  pressure  applied. 

l'2  glectrical  Performance  Characteristics,  the  electrical  performance 
characteristics  of  the  control  valve  are  as  follows: 

a.  Solenoid  voltage  endurance:  28  ± 1.5  v.d.c.  applied  to  the  coil 

continuously  for  24  hours  a 

b.  Insulation  resistance:  50  megohms  minimum  between  pin  ''A”  and  the 

valve  body  and  pin  *'B"  and  the  valve  body, 

I c*  °Pe«ting  current  for  continuous  iolendid  operation:  1.2  amneteS 

■ . _ when  energised  with  a 24  + 0.5  V.d.c.  power  supply, 

d.  Solenoid  operating  voltage:  Actuation  a 10  to  18  v.d.c. 

Deactuation  - 10  to  1.0  v.d.c. 

CAUTI0S:  Paragraphs  1.3  and  1.4  constitute 
destructive  test  itsms  that  ate  performed 
only  at  the  option  of  the  procuring  activity. 

1,3  ST*  Withstanding  C|p|bil^Y.  The  valve  is  desired  to  withstand,  with^ 
°r  ol  perforimnee,  si*  shocks  of  one  of  thTfollo£ 

ing  durations  and  wave  forma  at  80  g»s  in  each  of  the  three  major  axes: 
10-milliseconds  duration  - triangular  wave,  of 
8 -milliseconds  duration  - sine  wave.  Or 
6 -milliseconds  duration  - square  wave 


(Continued  on  Page  4) 
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INSTALLATION  VIEW  - LOOKING  ATT 
(TYPICAL  ON  CONTAINERS  F2  & LA) 


© 

® 

© 

© 

® 

© 

® 

® 

® 


-=  NOTES  — 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NOMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL-STD-130. 

STAMP  THE  CURE  DATE  OF  TIB  OLDEST 
PREFORMED  PACKING  RUBBER  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 

OR  APPROVED  EQUIVALENT. 

SEE  EP-140  WRITEUP  ON  10414089  OR  20M30120 
FOR  PERTINENT  NOTES  AND  EXPLODED  VIEW. 

TORQUE  70  TO  120  INCH-POUNDS. 

LUBRICATE  WITH  DOW-COBNIHG  CORP. 

QC-2-0093  OR  APPROVED  EQUIVALENT. 

TORQUE  135  TO  150  INCH- POUNDS. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 

SEE  EP- 140  WRITEUP  ON  10414027  FOR 
PERTINENT  NOTES  AND  EXPLODED  VIEW, 


10414091 

*10414089 


2. 

3. 

4. 

5. 

I 6- 


MS28778-4 

10414270 

10414259 

MS20995C41 

10414027 


VALVE  AND  ORWICEASSBtBLY  ("B"  REV. 

& E0-4A)  ® ® © 

LOW  CONSTANT  FLOW  REGULATOR  VALVE 
ASSEMBLY  (WAUACE  0.  LEONARD  INC. 
156040-3)  ® ® ® ^ ^ 

PREFORMED  PACKING  (O-RING)  ® © 
ADAPTER  ® 

PROPELLANT  UJILIZATION  BYPASS 
ORIFICE  ® 

LOCKWIRE  m 

MV- 74V  CONTROL  VALVE  C'V'  REV., 

EO-6,  -7,  A -8)  (MAROTTA  VALVE 
CORP.  218263)  ® 


•THIS  ITEM  IS  REPLACED  BY  20M30120  CONSTANT 
FLOW  REGULATOR  VALVE  (WALLACE  0.  LEONARD 
INC.,  156070-2)  FOR  USE  ON  SA-3  AND  -4  ONLY. 


DRAWN  BY: 

REVISION  to:  10414091 

REVISION 

PLANNER  : 

RELEASE 

E0'‘  -4A 

date  of 
THIS  PAGE 

APPROVED  BY:* 

1 control  NO.  M-F&AE-EP140-465-A 

3 Nov  1961 
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7A«  3 Of  4 

notes: 

1.  SEE  PAGE  4 FOR  THE  104 14091 
VALVE  ANO  ORIFICE  ASSEMBLY 
EFFECTWTY. 

2.  FOR  EXPLODED  VIEW  OF  THE 
MV- 74V  CONTROL  VALVE  104140*7 
SEE  THE  EP- 140  WRITEUP  ON 
104*4027. 

3.  FOR  EXPLODED  VIEW  OF  THE 
10414089  LOW  CONSTANT  FLOW 
REGULATOR  VALVE  ASSEMBLY 
SEE  THE  EP- 140  WRITEUP  ON 
10414089. 

4.  THE  APPROXIMATE  OVERALL 
DIMENSIONS  OF  THE  VALVE 
ANO  ORIFICE  ASSEMBLY  ARE  480 BY 
3 910  BY  1.685  INCHES. 

5.  THE  APPROXIMATE  UNIT 
WEIGHT  IS  1.30  POUNDS. 


WUt  (Am  Ml) 


II.  14 .1.1 
Page  7 of  8 


MSFC 


4 

OF  4 

ptoceouu  EP-140 

FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


FACTU 


1-4  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  excessive  leakage  while  pressurized  to  750  p.s.i.g., 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each  of 
the  three  major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  10  g's, 

55  to  110  c.p.s.  at  0.06-inch  double  amplitude  displacement,  and 

110  to  2,000  c.p.s.  at  40  g's.  ' 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  MV-74V  control  valve  is  outlined  in  Performance  Specification 
10419927  and  Packaging  and  Packing  Specification  10509302. 


REFERENCES. 
3.1  Specif 


Specifications: 
Military  - MIL-C-5015 
MIL-E-5272 
MIL-L-25567 
MIL-Q-9858 


Drawings : 
Ordnance  Corps 


Standards: 

Military  - MIL- STD- 130 
MIL- STD- 202 
MIL- STD -64 3 
MS33586 
MS33653 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 


10419909 

10509300 

10509302 

10509305 

10509311 


*EFFECTIVITY  OF  10414091 


VEHICLE 


REVISIONS 

"B" 

Rev . , 

and 

E0-4A 

"B" 

Rev.  % 

and 

E0-4A 

"B" 

Rev. . 

and 

E0-4A 

"B" 

Rev. . 

and 

E0-4A 

»B" 

Rev. . 

and 

E0-4A 

Before  installing  modify  to  latest  configuration 

CU.CV.U.V1LJI  ui  cue  iuw  constant  uuw  regulator  vaive  assemDiy  ana 
MV-74V  control  valve  used  in  this  assembly,  see  the  EP-140  writeup  on 
10414089  or  20M30120  and  10414027  respectively. 
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DATA  SHEET 

Nomenclatures  Valve  and  Orifice  Assy.  (Control  Pressure) 

Drawing  Numbers:  10414355 

Vendor:  NASA/'MSPC 

Saturn  I Vehicle 

Locations  S-l  Stage 

Estimated  Design  Life:  2 > 000  Cy  # 

Failure  Rate:  2 99^  x 10~6/cy. 

MCBF  (in  cycle*):  334.3 

Number  of  Components 

this  Data  Represents:  7 

Total  Cycles  of  Operation:  463 

Number  of 

Failures  Reported i 0 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration : 

Altitude:  . 

Radio  Interference: 

i 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Aud> lent  Room  Temperature: 

Thermal  Shock: 

Shock  impact  (Flat  Drop): 

Leakage  Rates  No  leakage  allowed  at  750  psig 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  19^5 
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SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414355  VALVE  AND  ORIFICE  ASSEMBLY 


17  August  1961 


ZkV: 
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EP-140 
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DESCRIPTION. 

The  valve  and  orifice  assembly  10414355  is  a component  of  the  control  pres- 
sure system.  The  assembly  consists  of  an  MV- 74V  control  valve  10414027  and 
orifice  reducer  assembly  10414587.  The  valve  and  orifice  assembly  is  used 
in  the  control  pressure  system  to  supply  the  actuating  pressure  to  the  con- 
trol port  of  the  LGK  fill  and  drain  valve  assembly  10414002.  The  three-way* 
two-position  elec  tr o-mechanical ly  operated  MV-74V  control  valve  is  used  in 
its  normally  closed  position.  The  valve  and  orifice  assembly  is  energized 
to  open  the  LQX  fill  and  drain  valve  assembly  during  either  the  LQX  container 
filling  or  draining  operation.  The  orifice  reducer  assembly  10414587  is  used 
to  restrict  the  flow  through  the  vent  port  of  the  valve  and  orifice  assembly. 
The  valve  and  orifice  assembly  is  located  in  the  rear  skirt  of  container  F2 
as  shown  in  the  installation  view.  The  various  functional  characteristics 
of  the  MV- 74V  control  valve  are  as  follows: 

pneumatic  Operating  Characteristics.  The  control  valve  is  capable  of 
operating  pneumatically  as  follows: 

a.  Operating  media:  Air,  gaseous  nitrogen,  or  helium. 

Leakage  through  vent  port:  5 s.c.i.m.  maximum  with  an  internal 

pneumatic  pressure  of  750  + 10  p.s.l.g.  applied  to  the  inlet 
port  throughout  the  operating  temperature  range. 

Operating  temperature  range:  Minus  65°  to  165°  F. 

Nominal  operating  pressure:  750  p.s.l.g.  internal  pneumatic  pressure 

without  leakage  in  excess  of  2 standard  cubic  centimeters  per  hour 
from  the  body  or  body  vent  while  in  the  opened  or  closed  position. 
Proof  operating  pressure:  1,125  p.s.l.g.  minimum  internal  pneumatic 

pressure. 

Burst  pressure  (without  bursting):  1,875  p.s.i.g.  internal  pneumatic 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance  testing.)] 

Flow  capacity  equivalent:  A sharp-edged  orifice  of  0.110- inch  dia- 

meter with  750  + 10  p.s.i.g.  pneusiatic  pressure  applied. 

Electrical  Performance  Characteristics.  The  electrical  performance 
characteristics  of  the  control  valve  are  as  follows: 
a.  Solenoid  voltage  endurance:  28  + 1.5  v.d.c.  applied  to  the  coil 

continuously  for  24  hours.  . 

Insulation  resistance:  50  megohms  minimum  between  pin  "A"  and  the 

valve  body  and  pin  "B"  and  the  valve  body. 

Operating  current  for  continuous  solenoid  operation:  1.2  amperes 

when  energized  with  a 24  + 0.5  v.d.c.  power  supply. 

Solenoid  operating  voltage:  “Actuation  - 10  to  18  v.d.c. 

Deactuation  - 10  to  1.0  v.d.c. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  ere  performed 
only  at  the  option  of  the  procuring  activity. 

Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand,  with- 
out  damage  or  impairment  of  performance,  six  shocks  of  one  of  the  follow- 
ing durations  and  wave  forms  at  80  g's  in  each  of  the  three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 


b. 


c. 

d. 


e. 


f. 


g- 


1.2 


b. 


c. 


d. 


1.3 


(Continued  on  Page  4) 
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GENERAL  LOCATION 


INSTALLATION  VIEW  - LOOKING  FORWARD 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NOMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

IDENTIFY  BY  MARKINC  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

TORQUE  70  TO  120  INCH- POUNDS. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 

OR  APPROVED  EQUIVALENT. 

LUBRICATE  WITH  DOW -CORNING  CORP. 

GREASE  D.C . 55  OR  APPROVED 
EQUIVALENT. 

SEE  THE  EP- 140  WRITEUP  ON  10414027 
FOR  PERTINENT  NOTES  AND  EXPLODED 
VIEW. 


10414355 

10414587 


1. 

10414586 

2. 

10414585 

3. 

MS20995C41 

4. 

MS28778-4 

5. 

10414027 

6. 

10414588 

VALVE  AMD  ORIFICE  ASSEMBLY  Ja)  (b)  © 
ORIFICE  REDUCER  ASSEMBLY  © 

ORIFICE 

MODIFIED  REQUCER 
LOCKWIRE  © 

PREFORMED  PACKING  (O-RING)  ® © 

MV- 74V  CONTROL  VALVE  <"D"  REV., 

EO-6 , -7,  & -8)  (MARQTTA  VALVE 
CORP.  218263)  ® (5) 

MODIFIED  REDUCER  (BY 


DRAWN  BY: 


PLANNER  : 


writer: 


APPROVED  BY: 


revision  to: 
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M-F&AE-EPI40-470-A 


REVISION 
DATE  OF 
THIS  PAGE 


3 Nov  1961 
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NM# 

manufacturing  plan 

PAM  3 Of  4 

notes; 

1.  SEE  PAGE  4 PON  THE  10414355 
VALVE  AND  ORIFICE  ASSEMBLY 

effectwity. 

2.  FOR  EXPLODED  VIEW  OF  THE 
NV-74V  CONTROL  VALVE  10414027 
SEE  THE  EP-140  WRITEUP  ON 
10414027. 

3 THE  approximate  overall 

DIMENSIONS  OF  THE  VALVE 
AND  ORIFICE  ASSEMBLY  ARE 
3.SI0  BY  3. 166  BY  1.685  INCHES 

4.  THE  APPROXIMATE  UNIT 
WEIGHT  IS  1.027  POUNDS. 


ENERGIZED 


750  P.1L8.  0Nt 


EVISiON  DATE  3 NOV.  i»«i 


- UH.I  <hm.  Ml) 
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1,4  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  excessive  leakage  while  pressurized  to  750  p.s.i.g., 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each  of 
the  three  major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  10  g's, 

55  to  110  c.p.s.  at  0.06-inch  double  amplitude  displacement,  and 
110  to  2,000  c.p.s.  at  40  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  is  outlined  in  Performance  Specification  10419927  and 
Packaging  and  Packing  Specification  10509302. 


3.  REFERENCES. 

3.1  Specifications: 

Military  - MIL-C-5015 
MIL-E-5272 
MIL-L-25567 
MIL-Q-9858 


Standards : 

Military  - MIL- STD- 130 
MIL- STD- 202 
MIL- STD- 64 3 
MS33586 
MS33653 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 


Drawings : 
Ordnance  Corps 


10419909 

10509300 

10509302 

10509303 

10509305 

10509311 

★EFFECT IV ITY  OF  10414355 


1 Spares 1 Before  installing  modify  to  latest  configuration 

*por  effectivity  of  the  MV-74V  control  valve  10414027  used  in  this 
assembly,  see  the  EP-140  writeup  on  10414027. 
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Nomenclature:  Valve  and  Orifice  Assembly  (Control  Pressure) 

Drawing  Numbers:  lQ4l4310 

vendor:  Marotta  Valve  Carp. 

Saturn  I Vehicle 

Location;  S-i  Stage 

Estimated  Design  Life:  2 >000  CJT# 

Failure  Rate:  724  x lQ^/ey* 

NCBF  (In  cycles):  l,38l 

Number  of  Components 

this  Data  Represents:  9 

Total  Cycles  of  Operation:  1^913 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 
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December  1965 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical : 

Binding: 

Broken/Cracked : 

Broken/Rurtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connect ions 
Shorted: 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents : ^ ^ k sxid  SA-4  Vehicles  (less  flight 

data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  No  . IN-P&VE-E-62-5 , 

January  21,  1962, 

MSFC 
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PtOCIDUti  MO. 

16  August  1961 

EP- 140 

SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414310  VALVE  AIR)  ORIFICE  ASSEMBLY 


1.  DESCRIPTION  V — 

The  valve  and  orifice  assembly  10414310  is  a component  of  the  control  pressure 
system.  The  assembly  consists  of  an  MV- 74V  control  valve  10414027  and  an  ori- 
fice union  assembly  10414540.  Both  of  the  valve  and  orifice  assemblies  are 
used  in  the  control  pressure  system  to  supply  the  actuating  pneumatic  pressure 
to  the  control  port  of  the  10414000  LOX  relief  valve  assend>lies  No.  1 and  No.  2. 
The  three-way,  two-position,  electro-pneumatically  operated  MV-74V  control  valve 
is  used  in  its  normally  domed  position.  The  valve  and  orifice  assemblies  are 
both  energized  to  open  LOX  relief  valve  assemblies  No.  1 and  No.  2 during  eithei 
the  LOX  container  filling  or  draining  operation.  Also,  the  valve  and  orifice’ 
assembly  located  just  forward  of  container  LI  on  the  spider  beam  is  energized 
by  the  LOX  pressurizing  and  relief  switch  assembly  10414340  during  flight  when 
the  LOX  container  pressure  reaches  60  p.s.i.a.  If  the  pressure  in  the  LOX  con- 
tainer continues  rising,  a signal  from  the  LOX  vent  emergency  switch  assembly 
10414341  to  the  remaining  valve  and  orifice  assembly  opens  LOX  relief  valve 
No.  2 when  the  pressure  reaches  65  p.s.i.a.  The  orifice  union  assembly  is 
installed  in  the  vent  port  of  the  valve  and  orifice  assembly  to  restrict  the 
flow  passing  through  the  vent  port  of  the  valve  and  orifice  assembly.  The 
valve  and  orifice  assemblies  are  both  installed  on  the  spider  beam  as  shown 
in  the.  installation  view.  The  various  functional  characteristics  of  the 
MY- 74V  control  valve  are  as  follows: 

1.1  Pneumatic  Operating  Characteristics.  Hie  control  valve  is  capable  of 

operating  pneumatically  as  follows: 

a.  Operating  media:  Air,  gaseous  nitrogen,  or  helium. 

b.  Leakage  through  vent  port:  5 s.c.i.m.  maximum  with  an  internal  pneu- 

matic pressure  of  750  + 10  p.s.i.g.  applied  to  the  inlet  port 
throughout  the  operating  temperature  range. 

c.  Operating  temperature  range:  Minus  65°  to  165°  F. 

Id.  Nominal  operating  pressure:  750  p.s.i.g.  internal  pneumatic  pressure 

without  leakage  in  excess  of  2 standard  cubic  centimeter  per  hour 
from  the  body  or  body  vent  while  in  the  opened  or  closed  position, 
e.  Proof  operating  pressure:  1,125  p.s.i.g.  minimum  internal  pneumatic 

pressure. 

f.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  internal  pneumatic 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance  testing.) 

Ig.  Flow  capacity  equivalent:  A sharp-edged  orifice  of  0.110- inch  dia- 

meter with  750  + 10  p.s.i.g.  pneumatic  pressure  applied. 

1.2  Electrical  Performance  Characteristics.  The  electrical  performance 
characteristics  of  the  control  valve  are  as  follows: 

a.  Solenoid  voltage  endurance:  28  + 1.5  v.d.c.  applied  to  the  coil  con- 

tinuously for  24  hours. 

b.  Insulation  resistance:  50  megohms  minimum  between  pin  "A"  and  the 

valve  body  and  pin  "B"  and  the  valve  body. 

Ic.  Operating  current  for  continuous  solenoid  operation:  1.2  amperes  when 

energized  with  a 24  + 0.5  v.d.c.  power  supply, 

d.  Solenoid  operating  voltage:  Actuation  - 10  to  18  v.d.c. 

Deactuation  - 10  to  1.0  v.d.c. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 


(Continued  on  Page  4) 
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INSTALLATION  VIEW  - LOOKING  FORWARD 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NOMffiTALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

TORQUE  135  TO  150  INCH-POUNDS. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS 3 3 540. 

LUBRICATE  WITH  DOW- CORN  INC  COUP. 

GREASE  D.C.  55  OR  APPROVED 
EQUIVALENT. 

OR  APPROVED  EQUIVALENT. 

SEE  EP-140  WRITEUP  OH  10414027  FOR 
PERTINENT  NOTES  AMD  EXPLODED  VIEW. 


10414540 

I. 

10414326 

2. 

10414544 

3. 

M820995C4I 

4. 

M82B778-4 

5. 

10414027 

VAWB  AMD  ORIFICE  ASSEMBLY  ("A"  REV.) 

ORtriCE  UNION  ASSEMBLY  ® 

UNION  ORIFICE 

MODIFIED  imON  (MAKE  FROM  AN815-4C) 
LQCEWIRE.  (|)  ^ _ 

PREFORMED  PXCKING  (O-RING)  ® (5) 
MV -74V  CONTROL  VALVE  ("D”  REV., 

CO-6,  -7,  4 -8)  (MAROTTA  VALVE 
CORP.  218263)  ©® 


DRAWN  BY 


PLANNER : 


writer: 
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revision  to:  10414310 


E 


aht  u.m  no.  M-F&AE-EP140-471-A 


REVISION 
DATE  OF 
THIS  PAGE 


3 Nov  1961 


MSfC 


FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


MociBtHu  EP- 140  I 3 of  4 


Jr-  1 


ENERGIZED 


L SEE  PAGE  4 FOR  THE  >0414310 
VALVE  AND  ORIFICE  ASSEMBLY 
EFFECTIVITY. 

2.  FOR  EXPLODED  VIEW  OF  THE 
MV-  74V  CONTROL  VALVE  10414027 
SEE  THE  EP-140  WRITEUP  ON 
10414027. 

1 THE  APPROXIMATE  OVERALL 
DIMENSIONS  OF  THE  VALVE 
AND  ORIFICE  ASSEMBLY  ARE 
3.910  BY  3 166  BY  1665  INCHES. 

4.  THE  APPROXIMATE  UNIT 
WEI6HT  IS  1.027  POUNOS. 

REVISION  DATE  3 NOV.  1961  | 


nr*  mm  mt»i  (jm*  imi> 


V 


780  P 


* LOCATED  UNDER  VALVE, 
DRAWN  HERE  FOR  CLARITY. 


'.$.10.  ON g 


M-FR  AE-EP  140-471 -A  1 0414310 
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FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


..«r. ......  EP-140 


FACT 


NASA 


1.3  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand,  with- 
out damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  80  g's  in  each  of  the  three  major 
axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.4  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  Or  excessive  leakage  while  pressurized  to  750  p.s.i.g., 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each  of 
the  three  major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  10  g's, 

55  to  110  c.p.s.  at  0.06-inch  double  amplitude  displacement,  and 

110  to  2,000  c.p.s.  at  40  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 

delivery  of  the  valve  is  outlined  in  Performance  Specification  10419927  and 

Packaging  and  Packing  Specification  10509302. 

REFERENCES . 


3.1  Specifications : 

Military  - MIL-C-5015 
MIL-E-5272 
MIL-L-25567 
MIL-Q-9858 


Standards : 

Military  - MIL- STD- 130 
MIL- STD-202 
MIL- STD-643 
MS33586 
MS33653 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 


Drawings: 
Ordnance  Corps 


10419909 

10509300 

10509302 

10509303 

10509305 

10509311 

*EFFECTIVITY  OF  10414310 


VEHICLE 

REVISIONS 

SA-T 

"A"  Rev. 

SA-l 

"A"  Rev. 

SA-2 

"A"  Rev. 

SA-3 

"A"  Rev. 

SA-4 

"A"  Rev., 

Spares 

Before  installing  modify  to  latest  configuration 

*For  the  effectivity  of  the  MV-74V  control  valve  10414027  used  in  this 
valve  and  orifice  assembly,  see  the  EP-140  writeup  on  10414027. 
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Deceabo”  1965 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 


Pressure : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Rurtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  No  , IN-P&VE-62-5 , 

January  21,  1962,  MSFC 
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MANUFACTURING  ENGINEERING  DIVISION 


NASA 


LEGEND  ss>* 

10414082  CONTROL  VALVE  ("A"  REV.  & EO-9) 

(MAROTTA  VALVE  CORP . , 21%53-111) 

© © © (£>  <D  © 


© IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL-STD-130 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

© CARE  MUST  BE  TAKEN  TO  PREVENT 

CONTAMINATION  DURING  ASSEMBLY, 

© OR  APPROVED  EQUIVALENT. 

© CLEAN  AND  CONDITION  ALL  METALLIC 

AND  NOWCTALLIC  SURFACES  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509305. 

0 LUBRICATE  WITH  H1L-L-4343. 


sei) 
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4 of  4 

PROCEDURE . _ 

EP-140 

MANUFACTURING  P L A N | 

1.4  Vibration  Withstanding  Capability.  The  control  valve  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  3.0  g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10.0  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  test  and  the  preparation  for 
delivery  of  the  control  valve  are  outlined  in  Performance  Specification 
10419917  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES . 

3 . 1 Specifications : 

Military  - MIL-E-5272 

MIL-Q-9858 

3.2  Standards : 

Military  - MIL-STD-130 
MIL-STD-643 
MS33586 

Army  Ballistics  Missile  Agency- 
ABMA-STD-29 

3.3  Drawings : 

Ordnance  Corps  - 10419909 
10419917 
10509300 
10509302 
10509305 
10509311 


VEHICLE 

SA-T 

SA-1 

SA-2 

SA-3 

SA-4 

SPARES 


EFFECTIVITY 


"A"  Rev,  and  EO-9  


"A"  Rev.  and  E0-9  


"A"  Rev.  and  E0-9 


. "A"  Rev.  and  E0-9 


"A"  Rev.  and  EO-9 


Before  installing  modify  to  latest  configuration 


10414082 
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REVISION  date 


SUMMARY 

SHEET 

Nomenclature  Valve  (Pressurization  Control) 

Drawing  Numbers:  20430171, 

Vendor:  Marotta  Valve  Corp. 

10414308 

■ ■' " J ' 7"'  ;;  * 7 . » . : J,  7' 

Saturn  I Vehicle 

Location:  s-l  Stage 

Estimated  Design  Life:  2,000  cy . 

j Failure  Rate:  7,278  x 10  /cy. 

MCBF  (in  cycles):  137.4 

Total  Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  123 

10,033 

Total  Number  of  Vehicle  Equipment:  X 

Failure's  Reported:  73  Ground  Equipment: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows:. 

j 

7 

Errat ic 

2 

No  Open 

| 

Foreign  Material 

1 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

j 

Inoperative 

Broken/Ruptured : 

| 

4 

Leaking 

Defective:  Spring, 

! 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Fins/Connections 

2 

Ope  ration 

Shorted: 

1 

SI  uggl sh 

Other: 

| 

°l 

OJ 

Out  of  Specs 

3 

Position  indicator 

i 

Oi  1/Molsture 
Saturation 

inoperative 

1 

| 

Sticking 

3 

Indicator  light 

I 

Would  Not  Open 

flickered 

4 

\ 

\ 

Would  Not  Close 

30 

Draws  excessive 

Pressure : 

current 

None 

Low 

\ 

High 

l 

i 

J 

i 

DATA  SOURCE:  MSFC  Time /Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


• i 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-2  through  SA-7  Vehicles  (less  flight  data) 


II. 15. 1.2 
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SATA  SHEET 


Nomenclature!  Yalve  (Pressurization  Control) 


Drawing  Hunkers:  104 1^308 


vendors  Marotta  Valve  Corp . 


Saturn  I Vehicle 


locations  S-l  Stage 


Estimated  Design  Life:  2,000  Cy. 


Failure  Rates  3,012  x 

Number  of  Components 

this  Data  Represents:  30 


MCTF  (in  cycles):  332 

Total  Cycles  of  Operation:  2 , 324 


Number  of 

Failures  Reported:  T 


Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray: 


shock:  Square  wave,  6 shocks  at  20  g for  6 milliseconds 


High  Temperature:  4*1 65 

Lou  Temperature:  — 65^P 


Ambient  Room  Temperature: 

Thermal  Shock: 

Shook  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 

20  - 55  cps  at  5 g,  55  - 110  cps  at  0.03"  D.A.d 
Vibration:  110  - 2000  CPS  at  10  g 
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December  1965 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FUQUENCY 

OF 

OCCURRENCE 

Burned  Out 

1 

Erratic 

Foreign  Material 

1 

1 

Frozen 

Improper  Seating 
Intermittent 
Inoperative 
Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

_3_ 

I 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 
Pressure: 

None 

Low 

High 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Rur>tured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  

Position  indicator 
inoperative 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  REPRESENTS:  SA-2  through  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATS  ASD  SOURCE:  Report  No  . IN-P&VE-E-65-2 , 

Jan.  21,  1962,  MSFC 
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Additional  Information  concerning  the  104l4308  component; 

The  seven  failures  were  reported  on  Inspection  Reports. 


December  1965  (Revision) 
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MANUFACTURING  PLAN 

DATE 

15  June  1962 

EP-140 

tint 

SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
10414308  FUEL  CONTAINER  PRESSURIZING 
CONTROL  VALVE 

AMOVED  //If 

/iM 

PAGE 

1 « 4 

1.  DESCRIPTION. 


The  fuel  container  pressurizing  control  valve  10414308  is  a two-way,  two- 
position,  normally  closed,  solenoid  operated  pressurization  control  valve. 

The  pressurizing  control  valve  is  a component  of  the  fuel  container  pres- 
surization system.  The  valve  is  used  to  pressurize  the  fuel  container  by 
allowing  the  flow  of  GN£  from  the  high  pressure  sphere  assemblies  into  the 
container.  The  four  pressurizing  control  valves  used  on  the  vehicle  are 
controlled  by  electrical  signals  from  the  fuel  container  pressure  switch 
10414338.  During  powered  flight,  the  pressurizing  control  valves  are  se- 
quenced by  programed  tape  cutting  them  in  or  out  of  the  fuel  container  pres- 
sure switch  electrical  circuit  as  required  due  to  GN2  source  pressure  decay 
and  vehicle  acceleration.  The  pressurizing  control  valve  is  installed  in 
the  forward  skirt  of  containers  FI,  F2,  F3,  and  F4  as  shown  in  the  installa- 
tion view.  The  various  functional  characteristics  of  the  pressurizing  con- 
trol valve  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  pressurizing  control  valve 
is  capable  of  performing  mechanically  as  follows: 

a.  Operating  media:  Air  or  gaseous  nitrogen. 

b.  Operating  temperature  range:  -65°  to  +125°  F. 

c.  Nominal  operating  pressure:  3,000  p.s.i.g.  minimum  internal  pressure. 

d.  Proof  pressure:  4,500  p.s.i.g.  minimum  internal  pressure. 

e.  Burst  pressure  (without  bursting):  7,500  p.s.i.g.  minimum  Internal 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance  testing.) 

f • Internal  leakage  allowed  past  the  main  valve  assembly  seat:  5 

s.c.i.m.  maximum  with  the  inlet  port  pressure  ranging  from  300  to 
3,000  p.s.i.g.  and  with  the  pilot  valve  assembly  solenoid 
deenergized. 

g.  Internal  leakage  allowed  through  the  main  valve  assembly  poppet  stem 

vent:  2 s.c.i.m.  maximum  with  the  inlet  pressure  ranging  from  300 

to  3,000  p.s.i.g.  and  with  the  pilot  valve  assembly  solenoid 
deenergized. 

h.  Internal  leakage  allowed  from  the  pilot  valve  assembly  vent  port:  5 

s.c.i.m.  maximum  with  the  inlet  port  pressure  ranging  from  300  to 
3,000  p.s.i.g.  and  with  the  solenoid  energized. 

i.  External  leakage  allowed:  2 standard  cubic  centimeters  per  hour 

with  the  inlet  port  pressurized  to  3,000  p.s.i.g.  pneumatic 
pressure. 

1.2  Electrical  Performance  Characteristics.  The  pressurizing  control  valve 
is  capable  of  performing  electrically  as  follows: 

? 3 a.  Solenoid  operating  voltage:  22  to  30  v.d.c. 

b.  Maximum  operating  current  of  solenoid  coil:  1.0  a.  at  24  v.d.c.  and 

at  +70°  ±5°  F. 

| c.  Solenoid  coil  resistance:  24  to  25  ohms  at  +70°  ±5°  F. 

d.  Insulation  resistance:  50  megohms  minimum  between  each  isolated 

terminal  and  the  valve  body  with  500  v.d.c.  applied. 

e.  Solenoid  operating  voltage  with  3,000  p.s.i.g.  applied  to  the  inlet 

port:  Actuation  - 18  v.d.c.  maximum.  Deactuation  - 10  to  2 v.d.c. 

f.  The  indicator  wiring  schematic  is  shown  on  page  3. 

*BBf-**?*4  JAN  1963  I (Continued  on  page  4)  I 10414301 
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INSTALLATION  VIEW  - LOOKING  AFT 
(TYPICAL  ON  CONTAINERS  FI,  F2 , F3,  4 F4) 


10414300  FUEL  CONTAINER  PRESSURIZING  CONTROL 

VALVE  ("B"  REV.)  & EO-7)  (KAROTTA  VALVE 
219064-1)  © © © ® 


CORP 


® ® 


© IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL-STD-130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

© CARE  MUST  BE  TAKEN  TO  PREVENT 

CONTAMINATION  DURING  ASSEMBLY. 

(5)  OR  APPROVED  EQUIVALENT. 

© CLEAN  AND  CONDITION  ALL  METALLIC 

AND  NONMETALLIC  SURFACES  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10309305,  TYPE  IV,  FOR  PNEUMATIC 
SERVICE. 

© LUBRICATE  ALL  SEALS  AND  SLIDING 

SURFACES  WITH  DOW- CORNING  CORP., 
D.C.  55  OR  APPROVED  EQUIVALENT. 


DRAWN  IY: 

~8- 

RiVBIONTO: 

10414308 

PLANNER: 

S| 

EOS 

WRITER: 

BBfSSEB 

-7 

APPROVED  IY:  4 

■ 

ART  CONTROL  NO. 

M-ME-EP140- 784 

REVISION 
DATE  OF 
THIS  PAGE 
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MANUFACTURING  PLAN 

g.  Solenoid  endurance:  4 hours  minimum  continuous  operation. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1 • 3 Shock  Withstanding  Capability.  The  pressurizing  control  valve  is 
designed  to  withstand,  without  damage  or  impairment  of  performance, 
six  shocks  of  one  of  the  following  durations  and  wave  forms  at  35  g?s 
in  each  of  the  three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1*4  Vibration  Withstanding  Capability.  The  pressurizing  control  valve  is 
designed  to  withstand,  without  damage  or  impairment  of  performance, 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each  of 
the  three  major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  3.0  g’s, 

| 55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10.0  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  test  and  the  preparation  for 

delivery  of  the  pressurizing  control  valve  are  outlined  in  Performance 

Specification  10419972  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES. 


Specifications : 
Military  - MIL-E-5272 
MIL-Q-9858 


Drawings : 

Ordnance  Corps  - 10419909 
10419972 
10509300 
10509302 
10509305 
10509311 


Standards : 

Military  - MIL-STD-130 
MIL-STD-643 
MS33586 

Army  Ballistics  Missile 
Agency  - ABMA-STD-29 


VEHICLE 


SA-T 


SA-l 


SA-2 


SA-3 


SA-4 


SPARES 


EFFECTIVITY 

REVISIONS 


"B»  Rev. 


"B»  Rev. 


"B"  Rev. 


"B"  Rev.  and  EO-7 


"B"  Rev.  and  EO-7 


Before  installing  modify  to  latest  configuration 


10414308 
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REVISION  DATE 


4 JAN  1963 


DATA  SHEET 

Nomenclature:  Valve  (Pressurization  Control) 

Drawing  Numbers:  2GM30171 

Vendor:  Marotta  Valve  Corp. 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  2,000  Cy  . 

Failure  Rate:  8,620  x lO^/cy. 

MCBF  (in  cycles):  116 

Number  of  Components 
this  Data  Represents: 

Total  Cycles  of  Operation:  7,709 

Number  of 

Failures  Reported:  66 

Vehicle  Equipment : X 
Ground  Equipment : 

tnviROHMEHTAL  QUALIFICATION  TESTS  PERFORMED:  (Same  aS  Page  3,  II.I5.I) 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock; 

Shock  Impact  (Flat  Drop}: 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December-  1965  ' 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

6 Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

1 Intermittent 
Inoperative 

3 Leaking 

Noisy- 

Over  Heated 

2 Operation 

Sluggish 

19  Out  of  Specs 

Oii/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 


High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspectio 


CALENDAR  TIME  DATA  REPRESENTS:  SA-5*  SA-6 

flat a I 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  A 
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FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

2 

Indicator  Shows: 
No  Open 

No  Close 
Mechanical: 


Binding: 

Broken/Craqked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  

Indicator  light 


flickered 

30  Draws  excessive 


and  SA-7  Vehicles  (less  flight 


Additional  Information  concerning  the  2CM30171  component: 

All  components  processed  on  March  28,  1964,  which  had  failed 
’’excessive  current”  or  ”out  of  specs”,  were  returned  to  the 
vendor.  Many  of  them  had  drawn  excessive  current  in  addition 
to  being  out  of  specification  in  other  ways. 

The  sixty-six  failures  were  written  on  Inspection  Reports. 
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Fuel  Tank  Pressurization  Solenoid  Control  Valve,  Part  No.  20M30171 


The  fuel  tank  pressurization  solenoid  control  valves  admit 
GNg  from  the  fuel  tank  high-pressure  spheres  into  the  fuel  tanks 
through  fuel  tank  pressure  orifices  when  pressure  decay  occurs. 
The  actuation  of  the  control  valves,  through  a flight  sequencer, 
is  initiated  by  a signal  from  the  fuel  tank  pressure  switch  when 
GN2  pressure  decreases  to  a predetermined  level. 

For  emergency  venting  of  the  high-pressure  spheres 
the  pressurization  control  valves  can  be  opened  by  a command 
signal,  while  the  fuel  vent  valves  are  simultaneously  actuated 
through  a 750-psig  ground  pressure  control  line. 


Vendor  - Marotta  Valve  Corp.,  Part  No.  219664-1 
Location  - 

a.  One  valve  at  Station  922,  fuel  tank  No.  3 

b.  One  valve  at  Station  923,  fuel  tank  No.  4 

c.  One  valve  at  Station  932,  fuel  tank  No.  1 

Service  - GN2 

Temperature  - Operating:  125  to  -65°F 

Pressure  - 

a.  Operating:  3000  psig 

b.  Proof:  4500  psig 

c.  Burst:  7500  psig 

Lubrication  - Lubricate  seals  and  sliding  surfaces 
with  DC  - 55  grease  (Dow  Corning) 

Leakage  - 

a.  Internal: 

(1)  Main  seat:  5 scim  maximum  at  300  to  3000  psig 

(2)  Poppet  stem  vent:  Not  to  exceed  2 scim  when 

pressurized  at  300  to  3000  psig 

(3)  Pilot  valve  assembly:  5 scim  maximum  when 

inlet  port  is  pressurized  at  300  to  3000  psig 

b.  External:  2 scim  maximum  at  3000  psig 

Electrical  Characteristics  - 

a.  Operating  current:  1.2  amperes  at  28  -0.5  vdc 

with  pilot  valve  assembly  solenoid  energized 

b.  Operating  voltage:  22  to  32  vdc 


Lubrication 
with  DC  - 5 


December  1965  (Revision) 
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c.  Insulation  resistance: 

(1)  Each  terminal  of  pilot  valve  solenoid 

connector  to  valve  body:  50  megohms,  minimum 

(2)  Each  terminal  of  position  switch  connector 

to  valve  body:  50  megohms,  minimum 

d.  Position  switch  indications: 

(1)  Closed:  Pins  A and  B show  continuity 

(2)  Open:  Pins  B and  C show  continuity 

e.  Solenoid  action: 

(1)  Open:  With  inlet  port  pressure  of  3000  psig, 

pilot  valve  solenoid  shall  actuate  main  valve 
from  fully  closed  to  fully  open  at  increasing 
voltage  of  18  vdc 

(2)  Closed:  Main  valve  shall  close  at  10  vdc 

maximum,  2.0  vdc  minimum 


r ■' 
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DATA  SHEET 


Nomenclature:  Valve,  Fuel  Control 


Drawing  Numbers:  104l4358 


vendor:  Marotta  Valve  Corp 


Saturn  I Vehicle 


Location:  S-l  Stage 


Estimated  Design  Life:  2,000  Cy  . 


Failure  Rate:  8097  x 10‘6/cy.  MCBF  (In  cycles):  123.5 


Number  of  Components 

this  Data  Represents:  7 

Number  of 

Failures  Reported:  0 


Total  Cycles  of  Operation:  171 


Vehicle  Equipment:  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  JfO  Data  Available 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray; 


High  Temperature: 


Low  Temperature: 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  (Flat  Drop): 


Leakage  Rate: 


Humidity: 


Random  Noise: 


Sine  Wave  Method: 


Vibration: 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oii/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  through  SA-4  Vehicles 

(less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

II. 15. 2 

Page  2 of 

6 

* 

MANUFACTURING  ENGINEERING  DIVISION 


SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414358  2 WAY,  2 POSITION,  NC, 
SOLENOID  OPERATED  VALVE  ASSEMBLY 


1.  DESCRIPTION. 


12  March  1962 


EP- 140 


The  2 way,  2 position,  NC,  solenoid  operated  valve  assembly  10414358  is  a 
component  of  the  S-V  dummy  stage  gaseous  nitrogen  system.  One  valve  assem- 
bly is  used  to  control  the  flow  of  gaseous  nitrogen  from  the  fuel  container 
pressurization  sphere  filling  line  to  the  S-V  dummy  stage  high  pressure 
storage  sphere.  The  storage  sphere  is  used  to  pressurize  the  S-V  dumay 
stage  water  ballast  tank  during  flight  to  maintain  the  structural  integrity 
of  the  tank.  Another  valve  assembly  is  used  to  vent  the  S-V  dummy  stage  high 
pressure  storage  sphere  overboard.  The  valve  assemblies  are  installed  on 
the  bottle  assembly  10410825  located  in  the  payload  adapter  as  shown  in  the 
installation  view.  The  various  functional  characteristics  of  the  valve 
assembly  are  as  follows: 

1.1  Pneumatic  Operating  Characteristics.  The  valve  assembly  is  capable  of 
operating  pneumatically  as  follows: 

a.  Operating  temperature  range:  -65°  to  +125°  F . 

b.  Service  media:  Gaseous  nitrogen,  compressed  air,  or  helium. 

c.  Nominal  operating  pressure:  3,000  p.s.i.g.  internal  pneumatic 

pressure. 

d.  Proof  operating  pressure:  4,500  p.s.i.g.  internal  pneumatic 

pressure. 

e.  Burst  pressure  (without  bursting):  7,500  p.s.i.g.  Internal  hydro- 

static pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing.) 

f.  Flow  capacity  equivalent:  A sharp-edged  orifice  of  0.120-inch 

diameter  with  3,000  p.s.i.g.  pneumatic  pressure  applied. 

g.  Leakage  past  the  main  valve  seal  with  valve  in  closed  position 

and  internal  pressure  of  300  to  3,000  p.si.g.:  5 s.c.i.m. 

maximum. 

h.  External  leakage  allowed:  None. 

1.2  Electrical  Performance  Characteristics.  The  electrical  performance 
characteristics  of  the  valve  assembly  are  as  follows: 

a.  Insulation  resistance:  50  megohms  mimimum  between  each  isolated 

terminal  and  the  valve  body  with  a 500  v.d.c.  insulation 
resistance  tester. 

b.  Solenoid  voltage  endurance:  22  to  32  v.d.c.  applied  to  the  coil 

for  a minimum  of  24. hours  continuous  duty. 

c.  Operating  current:  1.0  to  1.2  a.  with  a 28  v.d.c.  power  supply. 

d.  Solenoid  operating  voltage:  10  to  18  v.d.c.  to  open  (actuate) 

10  to  2 v.d.c.  to  close  (deactuate). 

e.  Solenoid  coil  resistance:  23  to  26  ohms  at  68°  F. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only -at  the  option  of  the  procuring  activity. 

1.3  Shock  Withstanding  Capability.  The  valve  assembly  is  designed  to  with- 

stand, without  damage  or  impairment  of  performance,  six  shocks  of  one 
of  the  following  durations  and  wave  forms  at  20  g' s in.  each  of  the 
three  major  axes:  , 


KV8I0N  DAT* 


MSFC  - Tom  1151  (June  1961) 


(Continued  on  ppge  4) 
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MANUFACTURING  ENGINEERING  DIVISION 


GENERAL  LOCATION 


/ ' J •' 

/ /ll 


>,  , ' / / 

1 >'  / 


INSTALLATION  VIEW  - PAYLOAD  SECTION 
LOOKING  FORWARD 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305, 
TYPE  IV,  FOR  PNEUMATIC  SERVICE. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

STAMP  THE  CURE  DATE  OF  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

CARE  MUST  BE  TAKEN  TO  PREVENT 
CONTAMINATION  DURINC  ASSEMBLY. 

OR  APPROVED  EQUIVALENT. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 

TORQUE  430  TO  550  INCH-POUNDS. 

LUBRICATE  WITH  DOW-CORNING  CORP., 

D.C.  55  OR  APPROVED  EQUIVALENT. 

LUBRICATE  THE  SLIDINC  SURFACES  WITH 
DOW-CORNING  CORP. , D.C.  55  OR 
APPROVED  EQUIVALENT. 

TORQUE  4 TO  t INCH- POUNDS. 


TORQUE  8 TO  10  INCH- POUNDS. 


LOCATE  RECEPTACLE  KEY  TOWARD  COIL 
AS  SHOWN. 


AN995C20 

J67A12 

106481 

MS20995C32 

117612 

117621 

117571 

J200A1U 

117592 

108241-1 

J200A7 

117582-1 

201892 

J200A12 

125591-3 

119552-3 

111071 

J200A2 

102961 

117631 

108031 

107281 

107291 

107331 

108043 

202021 

J8B7 

213542-1312 

J200A28 

AN515C4-5 

AN936A4 

MS3102E- 10SL-4P 
J200B11J 
107311 
123504 


2 WAY,  2 POSITION,  NC,  SOLENOID 
OPERATED  VALVE  ASSEMBLY  (MAROTTA 
VALVE  CORP.,  800NT0N,  NEW  JERSEY, 
206003)  ® © ©(D)® 

LOCKWIRE  ® 

LOCKWIRE  SCREW 
LOCKING  SLUG 
LOCKWIRE  ® 

RETAINING  NUT  © 

ADJUSTING  SCREW 
POPPET  SPRING 

PREFORMED  PACKING  (O-RINC)  ® © 

SEAT  RETAINER  W 

BACKUP  WASHER 

PREFORMED  PACKING  (O-RING)  © © 

VALVE  POPPET  © 

SEAT  ASSEMBLY 

PREFORMED  PACKING  (O-RINC)  © © 

RETAINER  RING 
CORE  SCREW  ® 

CORE  SCREW  ® 

PREFORMED  PACKINC  (O-RING)  © © 

COVER  SCREW  (2  PUCES) 

COIL  COVER 
SPRING 

ARMATURE  LOCK  NUT  © 

LOCKWIRE  SCREW 
FUT  WASHER 

ARMATURE  CLIP  AND  LOCK 

ARMATURE  AND  GUIDE  ASSEMBLY 

ARMATURE  STUD 

COIL  AND  CORE  ASSEMBLY 

PREFORMED  PACKING  (O-RINC)  © © 

SCREW  (4  PUCES) 

WASHER  (4  PUCES) 

ELECTRICAL  RECEPTACLE  ® 

PREFORMED  PACKING  (O-RING)  © © 

RECEPTACLE  INSULATOR 
VALVE  BODY 


10414358 


REVISION 
DATE  OF 
THIS  FACE 
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MANUFACTURING  ENGINEERING  DIVISION 


EP-140 


1 . 3 Shock  Withstanding  Capability.  (con . ) 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.4  Vibration  Withstanding  Capability.  The  valve  assembly  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

15  to  45  c.p.s,  at  one  g, 

45  to  90  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
90  to  2,000  c.p.s.  at  5 g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  assembly  are  outlined  in  Performance  Specification 
10M01078  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES. 


Specifications: 
Military  - MIL-C-5015 
MIL-E-5272 


3 . 2 Standards : 

Military  - MIL- STD- 130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD-18 


3 . 2 Drawings: 

Ordnance  Corps 


10509302 

10509303 

10509305 

10509311 

10M01078 


VEHICLE 


EFFECTIVITY 


REVISIONS 


SPARES  | Before  installing  modify  to  latest  configuration 


10414358 
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DATA  SHEET 


Nomenclature:  Valve,  Fuel  Level  Control 


Drawing  Numbers:  104l4055 

Vendor:  NASA/^dSFC 

Mfg.  - Fab.  Div. 

Saturn  I Vehicle 

Location:  g-1  Stage 

Estimated  Design  Lit e:  2,000  Cy. 


MCBF  (in  cycles):  192.8 
Total  Cycles  of  Operation:  267 

Vehicle  Equipment : X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTSPEHFORMED : No  Data  Available 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity:  1 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


Failure  Rate:  5^187  x KT6/cy. 

Number  of  Components 

this  Data  Represents:  9 

Number  of 

Failures  Reported:  0 


December  1965 


II. 15. 3 
Page  1 of  6 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  REPRESENTS?  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 
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MANUFACTURING  ENGINEERING  PtVtS<ON~ 


MANUFACTURING  PLAN 


in^?iS«NJ3T^IP0NENTS  assembly  procedure 

10414055  FUEL  LEVEL  CONTROL  VALVE  ASSEMBLY 


I CATE 


20  April  1961 


a 

b. 

c. 

<r. 


DESCRIPTION. 

T1*®  f“el  leveljcontro1  vfllve  assembly  10414055  is  a normally  closed  oneumat 
, ev,  atter  the  fill  and  drain  valve  has  been  used  to  fill  i-Ko 

JhTU  to^tSSS'SxS'S.  Cl-r.ct.rl.tlc.  of 

1,1  -p.Seui°atic  Override  Characteristics.  The  pneumatic  override  feature  I 
ground  controlled  to  open  the  valve  poppet  for  fill^n  the  fuef 

oL*rfte^fned  l6Vel*  «“»  the  poppet  o^nft'L'^^iLh  circ^ls1 
pened  signaling  to  the  blockhouse  that  the  valve  is  open  The  oneu 
-tic  override  feetore  le  capable  of  perfor^ng™.  foU^a:  P”“ 

Minimum  operating  pressure:  500  p.s.i.g. 

Nominal  operating  pressure:  750  p.s.l.g! 

Proof  operating  pressure:  1,125  p.s.l.g. 

Burst  pressure  (without  bursting):  1,875  p.s.i.g.  (CAUTION:  Use 

. _ only  for  destructive  acceptance  testing.) 

f'  5emPerature  ran8e ' Minus  65°  to  plus  125°  F 

f.  Pneumatic  leakage  past  control  cylinder:  1 s.c.i.m.  maximum  at  the 

nominal  operating  pressure. 

g.  Operating  media:  Air  or  gaseous  nitrogen. 

Char»ce«ls“»-  «>.  flow  chamber  characterlatlc.  are  a. 

a.  Operating  medium:  RP-1  fuel  . 

Flow  rate.  200  8’p*®’  J[water)  at  a flow  pressure  of  50  p.s.l.g. 

with  500  p.s.l.g.  minimum  pressure  an  the  control 
port  at  ambient  room  temperature . 

c.  Proof  operating  pressure:  75  p.s.i.g. 

d.  Leakage  pact  poppet  .eat:  Ho  leakage  »ith  the  v.lv.  1„  doped  peat- 

tion  and  fluid  (water)  pressurised  to  50  p.s.l.g. 
and  applied  to  external  side  of  the  poppet. 

Electrica!  Performance  Characteristics.  The  magnetic  switch  circuit  is 

P<Tpet,1‘  “lthl"  0.100-loch  marLac  a J o“io°S 

laaaB  of  its  seat.  A continuity  check  between  pins  •’A”  and  "S"  an  th* 

!£“*£**  tl“,V,1y*  CJ°“d  ”«  "San  O.rohm  red.^ 

Wldh  JS  valve  in  the  °p*n  position  the  insulation  resistance 

pi“  * and4vflve  body>  Pln  "B"  a»d  the  valve  body,  and  pins  "A" 
and  B must  be  a minimum  of  50  megohms  at  500  volts  d.c.  P 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 


(revision  date 


27  APR  1962 


(Continued  on  Page  4) 
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MSFC 


NASA 


MANUFACTURING  ENGINEERING  DIVISION 


| PROCEDURE 


EP- 140 


MANUFACTURING  PLAN 


INSTALLATION  VIEW  - LOOKING  FORWARD 


GENERAL  LOCATION 


*— • LEGEND 


= NOTES  =- 

@ CLEAN  AND  CONDITION  ALL  METALLIC  AND 

NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

® IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 

MIL- STD- 130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST. 

PREFORMED  RUBBER  SEAL  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509311. 

® TORQUE  50  TO  70  INCH- POUNDS. 

® APPLY  DOW  CORNING  CORP.  FLUOROSILICONE 

GREASE,  QC-2-0026 , OR  APPROVED  EQUIV- 
ALENT, TO  FIRST  THREE  EXTERNAL  THREADS 
ONLY. 

® LUBRICATE  WITH  DOW  CORNING  CORP. 

FLUOROSILICONE  GREASE,  QC-2-0026, 

OR  APPROVED  EQUIVALENT. 

© OR  APPROVED  EQUIVALENT. 

® LOCKWXRE  IN  ACCORDANCE  WITH  MS33540. 

© MOLD  AND  CURE  IN  PLACE  USING  RUBBER, 

MIL-R-3065B  GRADE  SB-715,  A^Ej. 

© RADIOGRAPHICALLY  INSPECT  AND  ACCEPT 

IN  ACCORDANCE  WITH  ABMA- STD-41. 

© TORQUE  20  TO  25  INCH- POUNDS. 

® CONTINUE  TURNING  1/4  TO  1/2  TURN 

AFTER  FLANGE  CONTACTS  THE  MATING 
SURFACE. 

© TORQUE  70  TO  120  INCH-POUNDS. 

© MAY  BE  CUT  AND  INSTALLED  IN  ANY 

INCREMENT  NECESSARY  TO  OBTAIN  THE 
REQUIRED  SWITCH  ADJUSTMENT. 

© INSTALL  MAGNETS  WITH  LIKE  POLES  NEAR 

SURFACE  B. 

® ADJUST  TO  INDICATE  VALVE  CLOSED  WHEN 

THE  POPPET  IS  WITHIN  0. 100- INCH 
MAXIMUM  AND  0.010- INCH  MINIMUM  OF 
SEATING. 

© SOLDER  CONNECTIONS  IN  ACCORDANCE 

WITH  SPECIFICATION  DRAWING  10509300 
WITH  SOLDER  CONFORMING  TO  SPEC. 
QQ-S-571C/SN60,  TRIM  TUBING  AS 
CLOSE  TO  CONNECTOR  AS  POSSIBLE, 

© TORQUE  800  TO  1,000  INCH- POUNDS. 


10414055 


1. 

10414291 

2. 

10414290 

3. 

MS20995C20 

4. 

10414267 

10414292 

5. 

10414 29 2-3 

6. 

10414292-1 

7. 

MS29513-137 

8. 

10414297-1 

9. 

10414267 

10. 

10414279 

11. 

MS28778-4 

10414504 

12. 

10414502 

13. 

10414503 

14. 

MS29513-14 

15. 

10414289 

16. 

MS29513-27 

17. 

10414304 

18. 

10414272 

19. 

10414224 

20. 

10414223 

21. 

10414269 

22. 

MS29513-129 

23. 

10414282 

10414202 

24. 

10414201 

25. 

10414216 

26. 

10414215 

27. 

28. 

10414598 

29. 

MS28778-6 

30. 

10414237 

31. 

10414207 

32. 

10414288 

33. 

10414286 

34. 

10414297-2 

35. 

10414294 

36. 

8944216 

37. 

MS35276-14 

. LEVEL  CO! 

lIHG^fe) 

OFMED  PAC1 


FUEL  LEVEL  CONTROL  VALVE  ASSEMBLY 
("A"  REV.)  ® <D  © 

NUT  © © 

SEAL  (PRECISION  RUBBER  PRODUCTS  CORP., 

no  - i/4)  Jr)  © 

LOCKWIRE 
POPPET 

FUEL  LEVEL  CONTROL  VALVE  HOUSING 
ASS1 
SEAL 

HOUSING  " 

PACKING  (O-RIHG ) J© 

CAP  SCREW  (6  PLACES)  © ©T 
VENT  SEAL  © 

CONTROL  CYLINDER  (EO-2)  ® 

PREFORMED  PACKING  (O-RING) 

FUEL  LEVEL  CONTROL  VALVE  ORIFICE 
UNION  ASSEMBLY  f" A"  REV.) 

MODIFIED  UNION  © © 

UNION  ORIFICE 

PREFORMED  PACKING  (O-RING)  © 

SPRING 

PREFORMED  PACKING  (O-RING)  © 

PISTON  SHAFT  ® '' 

SPACER  (4  PLACES)  © 

BAR  MAGNET  (REVERE  CORp.  OF  AMERICA, 
F-6972-3)  (4  PLACES)  © © 

PISTON  WASHER 

RETAINING  RING  (KOHINOOR  INC.,  5001- 
100-C-MF)  © 

PREFORMED  PACKING  (O-RING)  © 

RETAINER 

LOX  RELIEF  VALVE  SWITCH  ASSEMBLY 
("B”  REV.,  E0-4A  & -5)  © 

SWITCH  HOLDER  ("A"  REV , ) 

SWITCH  BUSHING 

SWITCH  (EO-2)  (REVERE  CORP.  OF 

AMERICA,  GLASWITCH,  E-5600-23  OR  -33)  © 
SWITCH  BUSHING 

ELECTRICAL  WIRING  (SPEC.  MIL-W- 16878, 

TYPE  E,  NICKEL  PLATED,  AWG  NO.  20)© 
PREFORMED  PACKING  (O-RING)  © 

BACKUP  WASHER 
SWITCH  NUT  © © 

GASKET  (RAYBESTOS  MXNHAT] 

K-6B)  © 


IATTAN  INC., 


CAP  SCREW 
GASKET  (RA’ 
K-68) 
CONNECTOR 


iTTAN  INC., 


- REV.)  (CANNON  ELECTRIC 

CO.,  GS02- 10SL-4P- 1 1 1 ) © © 

SCREW  (4  PLACES) 
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1.4  Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  35  g's  in  each  of  the  three  major 
axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milllseconds  duration  - square  wave. 

1.5  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  Impairment  of  performance,  vibration  at  each  resonant 
frequency  for  5 minutes  duration  in  each  of  the  three  major  axes  under 
the  following  conditions: 

20  to  55  c.p.s.  at  three  g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10  g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation 
for  delivery  of  the  valve  are  outlined  in  Performance  Specification  10419947 
and  Packaging  and  Packing  Specification  10509302. 


REFERENCES.. 

3.1  Specifications: 

Federal  - QQ-S-571/SN60 
Military  - MIL-E-5272 
MIL -J -56 24 
MIL-Q-9858 
MIL-R-3065B 
MIL-W-16878 


Drawings : 
Ordnance  Corps 


Standards: 

Military.  - MIL-STD-130 
MIL-STD-643 
MS 33540 
MS 33586 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 
ABMA-STD-41 


10419947 

10509300 

10509302 

10509305 

10509311 


VEHICLE 

REVISIONS 

SA-T 

"A"  Rev. 

SA-1 

"A"  Rev. 

SA-2 

"A"  Rev. 

SA-3 

"A"  Rev. 

SA-4 

"A"  Rev. 

Spares 

Before  installing  modify  to  latest  configuration 

REVISION  DATE  7 JULY  l»«l 
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December  1965 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Ruptured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other : 

Out  of  Specs 

* Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-4  through  SA-5  Vehicles  (less  flight  data) 

11.15.4 
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' DATA  SHEET 

Nomenclature:  Valve,  Fuel  Control  (Safety) 

Drawing  Numbers:  104l4039 

Vendor:  NASA/MSPC 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  2,000  Cy  . 

Failure  Rate:  25,189  * 10_6/cy. 

MCBF  (in  cycles):  39 

Number  of  Components 

Total  Cycles  of  Operation:  SR 

this  Data  Represents:  6 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  u 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  JJQ  Data  Available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temp  e r ature : 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  1965 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Interm ittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


Binding: 

Broken/Cracked : 

Broken/Rurtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-4  Vehicle  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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MANUFACTURING  EHGiNtfcIBNG  DIVISION 


SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414039  FUEL  CONTAINER  SAFETY  VALVE  ASSEMBLY 


1.  DESCRIPTION. 


17  April  1961 


EP- 140 


The  fuel  container  safety  valve  assembly  10414039  is  a spring  loaded  poppet 
valve.  It  is  used  as  a safety  device  to  prevent  overpressurization  of  the 
fuel  container  in  the  event  a malfunction  occurs  in  either  of  the  solenoid 
operated  pressurization  valves  or  the  vent  valves.  The  valve  assembly  is 
Installed  on  the  4-inch  tube  weldment  in  containers  F2  and  F4  as  shown  in 
the  installation  view.  The  various  functional  characteristics  of  the  fuel 
container  safety  valve  are  as  follows: 

1.1  Operating  Pressure  and  Venting  Characteristics.  When  the  fuel  con- 
tainer is  pressurized  to  23  plus  or  minus  0.5  p.s.i.g.  the  safety 
valve  starts  venting.  Venting  is  defined  as  a flow  through  the  valve 
past  the  poppet  seal  of  greater  than  25  s.c.i.m.  With  a container 
pressure  of  30  plus  or  minus  0.5  p.s.i.g.  and  a temperature  of  at 
least  50  degrees  F.  the  valve  vents  at  a rate  of  2 plus  or  minus  0.1 
pounds  per  second . The  valve  reseats  at  a minimum  pressure  of  20 
p.s.i.g.  Reseating  is  defined  as  a flow  through  the  valve  past 
the  poppet  seal  of  less  than  25  s.c.i.m.  The  valve  is  capable 
of  performing  as  follows: 

a.  Operating  temperature  range:  Minus  65°  to  plus  165°  F. 

Ib.  Leakage  under  19  + 0.5  p.s.i.g.  pressure:  External  - no  leakage 

allowed.  Poppet  housing  plug  - no  leakage  allowed, 
c.  Proof  operating  pressure:  36  p.s.i.g. 

d.  Burst  pressure  (without  bursting):  60  p.s.i.g.  (CAUTION:  Use 

only  for  destructive  acceptance  testing.) 

CAUTION:  Paragraphs  1.2  and  1.3  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 
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Shock  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  35  g*  s in  each  of  the  three 
major  axes: 


10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.3  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
frequency  for  5 minutes  duration  in  each  of  the  three  major  axes  under 
the  following  conditions: 


20  to  55  C-.V..S.  at  three  g's, 

55  to  100  c.p.8.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10  g's. 


(Continued  on  page  4) 
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® CLEAN  AND  CONDITION  ALL  METALLIC 
AND  NONMETALLIC  SURFACES  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509305. 

(5)  IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL- STD- 130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  PACKING  SEAL 
IN  ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 


ipch 


(D)  PERMANENTLY  MARK  THE  DATE  OF 

ASSEMBLY.  THE  INSTALLATION  DATE 
OF  THE  VALVE  IN  A VEHICLE  SHALL 
NOT  BE  MORE  THAN  24  MONTHS  AFTER 
THE  DATE  OF  ASSEMBLY. 

© TORQUE  100  TO  110  INCH-POUNDS. 

© LUBRICATE  WITH  DOW  CORNING  CORP. 

FLUOROS XL1C0NE  GREASE  QC- 2-0026 
OR  APPROVED  EQUIVALENT. 

© LOCKWIRE  IN  ACCORDANCE  WITH 
MS33540. 


INSTALLATION  VIEW  - LOOKING  AFT 


MS20995C41 

8944235 

8945445 


8941740 

8944062 

8945439 

8944201 

MS9013-1O 

MS29512-8 

AN814-8DL 

10414239 

8944234 

AN960C616 

MS35691-630 

8941719 


FUEL  CONTAINER  SAFETY  VALVE 
ASSEMBLY  ("C”  REV.  & EO-4) 

® ® 

ACORN  NUT  ® 

SEAL  ("B"  REV.)  PRECISION 
RUBBER  PRODUCTS  CORP. 

110  - 3/8  OR  APPROVED 
EQUIVALENT)  ® 

LOCKWIRE  © 

POPPET  ("A"  REV.) 

FUEL  VENT  VALVE  POPPET  HOUSING 
ASSEMBLY  ("A"  REV.)  (AS  MODIFIED 
BY  NOTE  1,  DWG.  10414039) 

POPPET  HOUSING  SEAL  ® 

BUSHING  _ 

POPPET  HOUSING  (EO-1  6 -2)  CDQ0 
SHAFT  ("C"  REV.)  © © 

RETAINING  RING 

PREFORMED  PACKING  (O-RING)  © ® 
SCREW  THREAD  PLUG  AND  BLEEDER  ® 
SPRING 

SPRING  RETAINER 

WASHER 

NUT  © 

TAB  WASHER 


® MOLD  AND  CURE  IN  PLACE  (RUBBER , 
MIL-R-3065B,  GRADE  - SB- 7 15, 
A1B1E5  BUNA  N). 

© RADIOGRAPHICALLY  INSPECT  IN  ACCORD- 
ANCE WITH  ABMA-STD-41 . 

© HYDROSTATICALLY  TEST  CASTING  AT  75 
P.S.I.G  BOTH  BEFORE  AND  AFTER 
MACHINING.  PNEUMATICALLY  TEST  AT 
25  P.S.I.G.  UNDER  WATER.  THE 
APPEARANCE  OF  ANY  BUBBLES  DUE  TO 
CASTING  IMPERFECTIONS  CONSTITUTES 
CAUSE  FOR  REJECTION. 

© MALCOMIZE  AS  REQUIRED. 

© OR  APPROVED  EQUIVALENT. 

© TORQUE  500  TO  700  INCH- POUNDS. 


DRAWN  BY: 
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“SKKE"  REVIS,0N  T0:  10414039 


tt  control  no.  M-F&AE-EP140-420-C 


REVISION 
DATE  OF 
THIS  PAGE 
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2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  acceptance  test  and  the  preparation  for  delivery  of  the  valve  is  outlined 
in  Performance  Specification  10419923  and  Packaging  and  Packing  Specification 
10509302. 


REFERENCES. 

3.1  Specifications : 

Federal  - BB-N-411 
Military  - MIL-E-5272 
MIL-L-25567 
MIL-R-3065B 


3.2  Standards : 

Military  - MIL- STD- 130 
MS33540 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 
ABMA- STD-41 


3.3  Drawings: 

Ordnance  Corps 


10419923 

10509302 

10509305 

10509311 


EFFECTIVITY  OF  10414039 


VEHICLE 

REVISIONS 

SA-T 

"C"  Rev.  and  E0-4 

SA-1 

"C"  Rev.  and  EO-4 

SA-2 

"C"  Rev.  and  EO-4 

SA-3 

"C"  Rev.  and  EO-4 

SA-4 

"C"  Rev.  and  EO-4 

Before  Installing  modify  to  latest  configuration 


10414039 
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revision  DATE  3 NOV  1961 


DATA  SHEET 


Nomenclature:  Valve ^ Fuel  Control  (Safety) 


Drawing  Huinbers:  2 CM3 0020 

Vendor: 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  2,000  Cy . 

Failure  Rate:  11,261  * X0*6/cy. 

MCBF  (in  cycles):  88.8 

Number  of  Components 
this  Data  Represents:  12 

Total  Cycles  of  Operation:  123 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  JJq  Data  Available 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


r:;;S ..  v;:: . . . .. 

December  19^5 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 
Intermittent 
Inoperative 
Leaking 
Noisy 

Over  Heated 

Operation 
Sluggish 

Out  of  Specs 

Oii/Moisture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspects 


CALENDAR  TIME  DATA  REPRESENTS:  SA-5  VehlC 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


Other: 


mm. 
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SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M30020  FUEL  CONTAINER  SAFETY  VALVE  ASSEMBLY 

1.  description. 


r 1901  MPI-2000 


•*»  y, 


f AOS  Of  , 

1 4 


The  fuel  container  safety  valve  assembly  20M30020  is  a spring  loaded  poppet 
valve.  It  is  used  as  a safety  device  to  prevent  overpressurization  of  the 
fuel  container  in  the  event  a malfunction  occurs  in  either  of  the  solenoid 
operated  pressurization  valves  or  the  vent  valves.  The  valve  assembly  is 
installed  cm  the  4-inch  tube  weldment  in  containers  FI  and  F2  as  shown  in 
the  installation  view.  The  various  functional  characteristics  of  the  fuel 
container  safety  valve  are  as  follows: 

Operating  Pressure  and  Venting  Characteristics.  When  the  fuel  con- 
tainer is  pressurized  to  23  plus  or  minus  0.5  p.s.i.g.,  the  safety 
valve  starts  venting.  Venting  is  defined  as  a flow  past  the  poppet 
seal  of  greater  than  25  s.c.i.m.  With  a container  pressure  of  30 
plus  or  minus  0.5  p.s.i.g.  and  a temperature  of  at  least  50  degrees  F., 
the  valve  vents  at  a rate  of  2 pounds  per  second  minimum.  The  valve 
reseats  at  a minimum  pressure  of  20  p.s.i.g.  , Reseating  is  defined  as 
a flow  past  the  poppet  seal  of  less  than  25  s.c.i.m.  The  valve  is 
capable  of  performing  as  follows: 

a.  Operating  temperature  range:  -65°  to  +165°  F. 

b.  Leakage  under  19  + 0.5  p.s.i.g.  pressure:  External  - no  leakage 

allowed.  Poppet  housing  plug:  no  leakage  allowed. 

c.  Proof  operating  pressure:  36  p.s.i.g.  internal  pneumatic  pressure. 

d.  Burst  pressure  (without  bursting):  60  p.s.i.g.  internal  hydro- 

static  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing.) 

e.  Operating  media:  RP-1  fuel  conforming  to  Specification  MIL-R-25576, 

fuel  vapor,  air,  helium,  or  gaseous  nitrogen. 

CAUTION:  Paragraphs  1.2  and  1.3  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

^*hock  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  35  g's  in  each  of  the  three 
major  axes: 


10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1-3  Vibration  Withstanding  Capability.  The  valve  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
freqyency  for  5 minutes  duration  in  each  of  the  three  major  axes  under 
the  following  conditions: 

20  to  55  c.p.s.  at  three  g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10  g's. 


(Continued  on  page  4) 
SSTnSm | 

27  APR  19621 


MSrc  • Fan.  |1$1  (Sum  mt) 


1 20 1> 30020  I 

11.15.4 

Page  11  of  14 


MANUFACTURING  ENGINEERING  DIVISION 


'/^A  ij  \\ 


//  ) K i 

!;JJ  l. 

//*•- 


, ,/'/  j 

^ 


INSTALLATION  VIEW  - LOOKING  APT 
(TYPICAL  ON  CONTAINERS  PI  AND  72) 


(A)  CLEAN  AND  CONDITION  ALL  METALLIC  AMD 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MS  FC- SPEC- 164. 

0 IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  PACKING  SEAL  IN 
ACCORDANCE  WITH  MSFC-STD-103 . 


(5)  TORQUE  25  TO  30  INCH- POUNDS. 

(E)  OR  APPROVED  EQUIVALENT. 

0 LUBRICATE  WITH  DOW  CORNING  CORF. 

FLUOROS ILICONE  GREASE  QC-2-0026, 

OR  APPROVED  EQUIVALENT. 

0 LOCXWIRE  IN  ACCORDANCE  WITH  MS33540. 

0 MOLD  AND  CURE  IN  PLACE  (RUBBER, 
MIL-R-3065B,  GRADE  - SB-715, 

AjB^j  BUNA  N). 

0 RADIOGRAPHICALLY  INSPECT  IN  ACCORD- 
ANCE WITH  ABMA-STD-41. 

0 HYDROSTATICALLY  TEST  MACHINED  CASTING 
AT  100  P.S.I.G.  PNEUMATICALLY  TEST 
AT  100  P.S.I.G.  UNDER  WATER  FOR  5 
MINUTES.  ANY  APPEARANCE  OF  BUBBLES 
DUE  TO  CASTING  IMPERFECTIONS 
CONSTITUTES  CAUSE  FOR 
REJECTION. 

© TORQUE  150  TO  250  INCH- POUNDS. 

0 MALCOMXZE  AS  REQUIRED. 

0 ADJUST  RETAINER  UNTIL  POPPET  OPENS 
AT  23  + 0.5  P.S.I.G.  AND  CLOSES 
AT  A MINIMUM  OF  20  P.S.I.G. 

0 TORQUE  160  TO  190  INCH-POUNDS. 


FUEL  CONTAINER  SAFETY  VALVE 


1. 

2QM30027 

ACORN  NUT  0 

2. 

2 CM3 0035 

SEAL  (PRECISION  RUBBER 
CORP,,  11Q-3/8)  0 

T 

3. 

MS20995C41* 

LOCKWIBE  © "" 

4. 

2 0K3 0026-2 

DECAL 

5. 

2CH30026- 1 

DECAL 

6. 

2 CM3 00 10 

POPPET  (EO-l) 

7. 

2GM30022 

FUEL  CONTAINER  SAFETY  VALVE 
HOUSING  ASSEMBLY  _ 

7.1 

2 GM3 0022-1 

POPPET  HOUSING  SEAL 

© 

7.2 

20M30025 

BUSHING 

1 7.3 

2000021 

FOgPET  HOUSING  (EO-l) 

(MAKE 

I MANUFACTURING  CO. , 


9. 

MC179D8V 

12100CR8)  0 

SCREW  THREAD  PLUG  AND  BLEEDER  0 

10. 

20  M3 00 17 

SHAFT  0 

11. 

20100039 

SPRING 

12. 

20100216 

SPRINC  RETAINER 

13. 

MS134357 

BALL  (11  PLACES) 

14. 

20M30215 

RETAINER  0 

15. 

20M3001 1 

TAB  HAMER 

16. 

MS35690-630 

NUT  © 

DRAWN  BY: 


PLANNER  : 


CN2LN.EiSr  WVI,,0N  T0:  20M30020 

RELEASE  E0», 

E0  * -2,  -3,  and  -4 
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MANUFACTURING  ENGINEERING  DIVISION 


2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  acceptance  test  and  the  preparation  for  delivery  of  the  valve  is  out- 

“si3*of!,clflc*tlOT  l0M01073  *,,,i  P*ck*>i"*  - p“kt”« 

3.  REFERENCES. 

3.1  Specifications: 

Military  - MIL-E-5272 
NASA  - MSFC-SPEC-164 


3.2  Standards: 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD-18 
ABMA-STD-41 

NASA  - MSFC-STD-105 

3.3  Drawings : 

Ordnance  Corps  - 10509302 

MSFC  - 10M01073 


EFFECTIVrTY 


VEHICLE 


SPARES 


EO-2,  -3,  and  -4 


EO-2,  -3,  . and  -4 


EO-2 , -3 y and  -4 


NotAppllcable 


EO-2.  -3,  and  -4 


NotAppll 


BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 


20M30020 
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MVISION  DATE 


28  June  1963 


DATASHEET 

Nomenclature:  switch,  Level  Limit  (LQX) 

Drawing  Numbers:  104l4095 

Vendor:  Bendix 

Saturn  I Vehicle 

location:  S-l  Stage 

Estimated  Design  Life:  2,000  CJ  . 

Failure  Rate:  24,752  x l°*6/cy. 

MCBF  (in  cycles):  40.4 

Number  of  Components 
this  Data  Represents: 

Total  Cycles  of  Operations  56 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 
Ground  Equipment: 

I ^alificatioi  tests  performed;  jj0  Data  Available  j 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: ' ' . 

• 7' -7577: 

77:;.  High  Temperature:  ' 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop); 

Leakage  H*te: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  1965 
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OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Runtured : 

Leaking 

Defective;  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Out  of  Specs 

Other: 

• 
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MSFC 

FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION  NASA  | 

2 

OF  4 

MANUFACTURING  PLAN 

FIN  I 


INSTALLATION  VIEW  - LOOKING  AFT 


0 CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONWTALLIC  SURFACES , EXCEPT  THE 
ALLPAX  500  GASKET,  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

(5)  ALL  MATERIALS  OTHER  THAN  SEALANTS 

MUST  MEET  THE  REQUIREMENT  FOR  COM- 
PATIBILITY WITH  LOX  IN  ACCORDANCE  * 
WITH  MSFC-SPEC-106. 

© IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL- STD- 130. 

0 STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  PACKING  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 

© CARE  MUST  IE  TAKEN  TO  PREVENT  CON- 
TAMINATION DURING  ASSEMBLY. 

0 OR  APPROVED  EQUIVALENT. 

0 CLEAN  IN  ACCORDANCE  WITH  SPECIFI- 
CATION DRAWING  10438101. 

® LOCKWIRE  IN  ACCORDANCE  WITH  MS 3 3540. 

0 CONTINUE  TURNING  1/4  TO  1/2  TURN 
AFTER  FLANGE  CONTACTS  THE  PLATE 
WELDMENT. 

0 MAKE  FROM  AN924-10D  IN  ACCORDANCE 
WITH  DRAWING  8942B72. 

0 TORQUE  1,000  TO  1,200  INCH-POUNDS. 

0 SOLDER  THE  ELECTRICAL  WIRING  CONNEC- 
TIONS IN  ACCORDANCE  WITH  SPECIFI- 
CATION DRAWING  10509300. 


10414095 
1.  10414248 

10414249 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 


MS35276-15 

MS20995C20 

10414283 

MS35672-34 

10414267 

MS28778-10 

8942909 

MS20995C41 

10414045 


LOX  LEVEL  SWITCH  AND  CONNECTOR 

ASSEMBLY  ("A"  REV.)  00©®® 
CONNECTOR  (BENDIX  AVIAtToNCORP . , SIDNEY, 

NEW  YORK  PT02K-14-5P)  ® 

CONNECTOR  GASKET  (EO-1)  {ALLPAX  500  MATERIAL) 

SCREW  (4  PLACES) 

LOCKWIRE  0 

LOX  LEVEL  PLATE  WELDMENT  ("A"  REV.  & EO-2) 
GROOVED  PIN 
VENT  SEAL  © 

PREFORMED  RACKING  (O-RING)  0 
LOCKWIRE 

LOX  LEVEL  SWITCH  ASSEMBLY  ("B"  REV. ) 

(UNITED  CONTROL  CORP. , 4540  UNION 
BAY  PLACE,  SEATTLE  5,  WASHINGTON, 

1093-1)  0 0 


rw 


DRAWN  BY*. 


PLANNER  : 


ENGINEERING! 

DRAWING 

RELEASE 


REVISION  to: 


E O' • 


10414095 


REVISION 
DATE  OF 
THIS  PAGE 


control  no.  M-F&AE-EP140-498 
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FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


CONTACT 


CLOSED  ON  NIGH  LEVEL 
CONTACT 


NOTES: 

t SEE  PAGE  4 FOR  THE  10414095 

LOX  LEVEL  SWITCH  AND  CONNECTOR 
ASSEMBLY  EFFECTIVITY. 

2.  THE  APPROXIMATE  OVERALL 
DIMENSIONS  OF  THE  SWITCH  AND 
CONNECTOR  ASSEMBLY  ARE 
938  BY  937  BY  7.25  INCHES. 

3.  THE  APPROXIMATE  UNIT  WEIGHT 
IS  4.36  POUNDS. 


[revision  OATE 
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PLAN 


CAUTION:  Paragraphs  1.3  through  1.6 

constitute  destructive  test  Items  that 
are  performed  only  at  the  option  of  the 
procuring  activity. 

1*3  Thermal  Shock  Withstanding  Capability.  The  switch  assembly  is  designed 
to  withstand,  without  damage  or  impairment  of  performance,  immediate 
thermal  shock  from  plus  70  degrees  F.  to  minus  320  degrees  F. 

Shock  Withstanding  Capability.  The  switch  assembly  is  designed  to  with" 
stand,  without  damage  or  impairment  of  performance,  six  shocks  of  one  of 
the  following  durations  and  wave  forms  at  35  g's  in  each  of  the  three 
major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1*5  Submerged  and  Unsubmerged  Operating  Vibration  Withstanding  Capability. 
The  switch  assembly  is  designed  to  withstand,  without  damage  or  impair- 
ment of  performance,  vibration  from  10  to  500  c.p.s.  for  5 minutes.  The 
frequency  cycle  must  be  scanned  twice  in  each  of  the  three  major  axes 
under  the  following  conditions: 

10  to  75  c.p.s.  at  0.01- inch  double  amplitude  displacement,  and 
75  to  500  c.p.s.  at  3 g's. 

1.6  Unsubmerged  Operating  Vibration  Withstanding  Capability.  The  switch 

assembly  is  designed  to  withstand,  without  structural  damage,  vibration 
at  each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  3 g's, 

55  to  100  c.p.s.  at  0.02- inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  L0X  level  switch  and  connector  assembly  is  outlined  in  Per- 
formance Specification  10419914  and  Packaging  and  Packing  Specification 
10509302. 


3.  REFERENCES. 

3.1  Specifications: 

NASA  - MSFC- SPEC- 106 


3.3  Drawings: 

Ordnance  Corps 


VEHICLE 


SA-T 


SA-1 


SA-2 


SA-3 


SA-4 


10419914 

10438101 

10509300 

10509302 

10509305 

10509311 

EFFECTIVITY  OF  1041 AnQS 


REVISIONS 


"A"  Rev. 


"A"  Rev. 


"A"  Rev.  


"A"  Rev.  


"A"  Rev. 


3.2  Standards: 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 
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DATA  ««■» 


nomenclature;  gwjtch.  Level  Limit  (Fuel) 


Estimated  Design  Life:  2,000  Cy. 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED;  £ja£a  Available 

Acceleration: 

Altitude;  ' 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperatures 
Thermal  Shock; 

Shock  Impact  (Flat  Drop) s 
Leakage  Rate: 

Humidity: 

Random  Folse: 

Sine  Have  Method: 

Vibration: 

December  1965 
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MCBF  (la  cycles):  8l.5 

Total  Cycles  of  Operation:  113 

Vehicle  Equipment:  X 
around  Equipment  : 


Failure  Rate:  12,270  x I0*6/ey. 

Number  of  Components 

this  Data  Represents:  5 

Number  of 

Failures  Reported : 0 


Vendor;  BendlX 
location;  S-l  Stage 


Drawing  Numbers:  104l4Q9i6 
Saturn  I Vehicle 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Rurtured: 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

' Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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28  November  1961 

,,w*  SATURN  COMPONENTS  ASSEMBLY  PROCEDURE  j 

10414096  FUEL  I£?EL  SWITCH  AND 
CONNECTOR  ASSEMBLY 

NASA 


EP-140 


MM  1 *»  4 


1.  DESCRIPTION. 

The  fuel  level  switch  and  connector  assembly  10414096  Is  a component  of  the 
fuel  fill  and  drain  system.  The  assembly  consists  of  a fuel  level  plate 
weldment  10414260,  connector  10414248,  and  fuel  level  switch  assembly 
10414047.  The  switch  assembly  acts  to  prevent  overflow  of  the  fuel  container] 
during  propellant  tanking  by  automatically  cutting  off  the  filling  operation 
when  the  liquid  level  in  the  fuel  container  reaches  a predetermined  level. 

The  switch  assembly  Incorporates  a solenoid  that  is  used  to  permit  precheck- 
ing  the  switch  assembly.  The  fuel  level  switch  and  connector  assembly  is 
located  on  the  forward  bullhead  of  container  F2  as  shown  In  the  installation 
view.  The  various  functional  characteristics  of  the  fuel  level  switch  assem- 
bly 10414047  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  switch  assembly  is  capable 
of  performing  mechanically  as  follows: 

a.  Operating  pressure:  100  p.s.i.g.  external  pneumatic  pressure. 

b.  Proof  operating  pressure:  150  p.s.i.g.  external  pneumatic  pressure. 

c.  Burst  pressure  (without  bursting):  250  p.s.i.g.  external  pneumatic 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance  testing. } 

d.  Actuation  and  de actuation  levels: 

Actuation  (rising  fluid)  - 1.83  inches  from  the  top  surface  of 

the  switch  assembly. 

De  actuation  (falling  fluid)  - 2.06  inches  from  the  top  surface 

of  the  switch  assembly. 

e.  Operating  temperature  range:  -320°  to  + 165°  F. 

f.  Service  medium:  BP-1  fuel. 


1.2 


Electrical  Performance  Requirements . The  electrical  performance  require-] 
ments  of  the  switch  assembly  are  as  follows: 

a.  Insulation  resistance:  50  megohms  minimum  between  each  pin  and  the 

switch  assembly  case  at  68°  F. 

b.  Precheck  solenoid  characteristics:  Besistance  -14  + 2 

Nominal  operating  voltage  - 28  v.d.c. 

Maximum  operating  voltage  - 32  v.d.c. 

Pull-in  voltage  - 22  v.d.c.  maximum 
Drop-out  voltage  - 12  v.d.c.  maximum,  1 v.d.c.  minimum 


c. 


Level  indication  circuit  characteristics: 

Switch  continuity  between  the  low  level  contacts  when  operated 
with  the  precheck  solenoid: 

Deactuation  -0.5  ohm  maximum 
Actuation  - 500,000  ohms  minimum 
Switch  continuity  between  the  high  level  contacts  when  operated 
with  the  precheck  solenoid: 

Deactuation  - 500,000 
Actuation  - 0.5  ohm 


NOTE:  -At  no  time  nay  both  high  and  low 
level  indicators  be  "ON**. 


d. 


Electrical  load: 
+ 2 v.d.c. 


0.5  a.  inductive  current  at  a rated  voltage  of  28 


(Continued  on  Page  4) 
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INSTALLATION  VIEW  - LOOKING  APT 


(X)  CLEAN  AND  CONDITION  ALL  METALLIC  AND 

W NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

(S)  IDENTIFY  BY  MARKING  IN  ACCORDANCE  VITO 
MIL-STD* 130. 

rc)  STAMP  THE  CURE  DATE  OF  THE  OLDEST  PRZ- 
FORMED  RUBBER  PACKING  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 

(5)  CARE  MUST  BE  TAKEN  TO  PREVENT  CCN- 
TAMINATION  DURING  ASSEMBLY. 

(I)  OR  APPROVED  EQUIVALENT. 

(?)  LOCKWIRE  IN  ACCORDANCE  WITH  W33540. 

(£)  CONTINUE  TURNING  1/4  TO  1/2  TURN 
AFTER  FLANGE  CONTACTS  THE  PLATE 
WELDMJNT. 

(H)  MAKE  FROM  AN924-10D  IN  ACCORDANCE 
WITH  DRAWING  8942872. 

(j)  TORQUE  1,000  TO  1,200  INCH-POUNDS. 

(K)  SOLDER  THE  ELECTRICAL  WIRING  CONNEC- 
TIONS  IN  ACCORDANCE  WIT?  SPECIFI- 
CATION DRAWING  10509300. 


10414096  FUEL  LEVEL  SWITCH  AND  CONNECTOR 

ASSEMBLY  ("A"  REV.)  ® (§)  © ® 

1 10414248  CONNECTOR  (BEND IX  AVIATION  CORP. , SIDNE 

NEW  YORK  PT02H-14-5P)  ® 

2 10414281  CONNECTOR  GASKET 

3.  1635276-15  SCREW  (4  PLACES) 

4.  J620995C20  LOCKWIRE  (g  

5.  10414280  FUEL  LEVEL  PLATE  WELDPBNT  ("A”  REV.  U 

EO-2) 

6.  1635672-34  GROOVED  PD* 

7.  10414267  VENT  SEAL  (fi) 

8.  >628778-10  PREF0W6D  PACKING  (O-RING)  (g 

9.  8942909  NUT  ® (jjL 

10.  W20995C41  LOCKWIRE  (g 

11  10414047  FUEL  LEVEL  SWITCH  ASSEMBLY  ( B REV.) 

(UNITED  CONTROL  CORP. , 4540  UNION 
BAY  PLACE,  SEAJTLE  5,  WASHINGTON, 
1093-1)  ® ® 


DRAWN  BY: 


PLANNER  : 


approved  by: 
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MSfC 
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rANU'FA  C TURING  PLAN 
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l SEE  PACE  4 FOP  THE  10414006 

fuel  level  switch  and  connector 
assembly  EFFECTIVITY 

2.  THE  APPROXIMATE  OVERALL 

DIMENSIONS  OF  THE  SWITCH  AND 
CONNECTOR  ASSEMBLY  ARE 
9. SB  BY  9. ST  BY  7-25  INCHES. 

9 THE  APPROXIMATE  UNIT  WEI6HT 
IS  4.94  POUNDS. 


E VISION  DATE 


m ut  (*•*  Mi) 


PRECHECK 


I 

V A— * 


i 
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CAUTION:  Paragraphs  1.3  through  1.6 

constitute  destructive  test  items  that 
are  performed  only  at  the  option  of 
the  procuring  activity, 

1.3  Thermal  Shock  Withstanding  Capability.  The  switch  assembly  is  designed 
to  withstand,  without  damage  or  impairment  of  performance,  immediate 
thermal  shock  from  plus  70  degrees  F.  to  minus  320  degrees  F. 

1.4  shock  Withstanding  Capability.  The  switch  assembly  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  six  shocks  of  one  or 
the  following  durations  and  wave  forms  at  35  g's  in  each  of  the  three 
major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.5  Submerged  and  Unsubmerged  Operating  Vibration  Withstanding  Capability. 

The  switch  assembly  is  designed  to  withstand,  without  damage  or  impair- 
ment of  performance,  vibration  from  10  to  500  c.p.s.  for  5 minutes.  The 
frequency  cycle  must  be  scanned  twice  in  each  of  the  three  major  axes 
under  the  following  conditions: 

10  to  75  c.p.s.  at  0.01-inch  double  amplitude  displacement,  and 
75  to  500  c.p.s.  at  3 g's. 

1.6  Unsubmereed  Operating  Vibration  Withstanding  Capability.  The  switch 
assembly  is  designed  to  withstand,  without  structural  damage,  vibration 
at  each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  3 g's,  _ ., 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  aha 

100  to  2,000  c.p.s.  at  10  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 

delivery  of  the  fuel  switch  and  connector  assembly  is  outlined  in  Performance 

Specification  10419914  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES. 


3.1  Standards: 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 


3.2  Drawings : 


Ordnance  Corps  - 


EFFECT IVTTY  OF  10414096 


10419914 

10438101 

10509300 

10509302 

10509305 

10509311 


REVISIONS 


"A"  Rev.  __ 


"A"  Rev. 


"A"  Rev.  


"A  • Rev. • 


"A"  Rev. 


Before  Installing  modify  to  latest  configuration 


10414096  | 

11.16.2 
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I 


DATA  SHEET 


Nomenclature:  Switch  ASSy,  Limit 

Drawing  Numbers:  10410747 

vvaoti  NASA/foSFC  F-AE  Div . 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  2/000  Cy . 

Failure  Rate:  1,686  * 10^/cy. 

MCBF  (in  cycles):  593 

. Number  of  Components 

Total  Cycles  of  Operation;  593 

this  Data  Represents:  9 

Number  of 

Vehicle  Equipment : X 

Failures  Reported:  1 

Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  jj0  Da*fca  Available 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

11.16.3 
Page  1 of  2 


December  19^5 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

1 Inoperative 

Broken/Ruotured: 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  Vehicle  only  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

11.16.3 
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SUMMARY  SHEET 

Nomenclature  Switch,  OK,  Low  Pressure 

Drawing  Numbers:  10414092, 

i ' 20M30159 

Vendor:  MSFC  and  Southwestern 

Ind. 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  2,000  cy. 

Failure  Rate:  4,128  x 10“  ^/cy / 

MCBF  (in  cycles):  242.2 

Total  Number  of  Components 
this  Data  Represents:  30 

Total  Cycles  of  Operation: 

1,211 

Total  Number  of 

Failures  Reported:  5 

Vehicle  Equipment:  X 
Ground  Equipment: 

II. 17.1 
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December  1965 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Ruptured : 

1 

Leaking 

Defective:  Spring, 

■ ■ ■ 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

P ins/Connect ions 

Operation 

Shorted: 

Sluggish 

Other: 

3 

Out  of  Specs 

* Oil/Moisture 

Saturation 

1 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR 

time  data  represents:  SA-2  through  SA-7  Vehicles  (less  flight  data) 

II. 17.1 
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DATA  SHEET 

Nomenclature:  Switch  > LOW  PreSSUX6  OK 

Drawing  Kumberss  104l4092 

vendors  Southwestern  Ind. 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life;  2 >000  Cy  * 

Failure  Rate:  4,50^  x 10  ^/®y* 

MCBF  (in  eye  lee) : 22.2. 

Number  of  Components 

Total  Cycles  of  Operation;  1|44 

this  Data  Represents:  13 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  2 

Ground  Equipment ; 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERtumhED:  No  Data  AvallaD-L6 

■Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

■ 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration:  - 

TT  17  1 

II. 17.1 
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FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtur ed : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


II. 17.1 
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Additional  information  concerning  the  104l4092  component: 
Two  failures  were  reported  on  Inspection  Reports. 


December  1965  (Revision) 
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(Intentionally  Left  Blank) 
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MANUFACTURING  PIC  II TOUI » DIVISION 


MSFC  - Form  U51  (|UM  »9«l) 


II. 17.1 
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MANUFACTURING  ENGINEERING  DIVISION 


INSTALLATION  VIEW  • LOOKING  Aft 
(TYPICAL  ON  VEHICLES  SA-3  A -4  ONLY) 


INSTALLATION  VIEW  - LOCKING  APT 


(X)  CLEAN  AND  CONDITION  ALL  MTALLIC  AMD 

W N0NMTALLIC  SURFACES  IN  ACCOKDAMCE 
WITH  SPECIFICATION  DRAWING  1050*305. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST  PR*‘ 
FORMED  PACKING  RUB  HR  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING  ^ 
10509311. 

(5)  IDENTIFY  SY  NARKING  IN  ACCORDANCE  WITH 
MIL-STD- 130. 

© OR  APPROVED  EQUIVALENT . 

© TORQUE  133  TO  150  INCH- POUND*. 

(?)  LUBRICATE  WITH  DOW- CORN  INC  CORF. 

D.C.33  SILICONE  GREASE  OR  APPROVED 
EQUIVALENT. 

© FACE  RELIEF  VENT  WITH  DOW- CORNING  CORF. 
D.C.33  SILICONE  GREASE  OR  APPROVED 
EQUIVALENT. 

© TORQUE  16  TO  20  INCH- POUNDS. 

© SOLDER  ELECTRICAL  CONNECTIONS  IN 
ACCORDANCE  WITH  SPECIFICATION 
DEAWINC  10509300. 

© TORQUE  30  TO  40  INCH- POUNDS. 

© LOCKWIRE  IN  ACCORDANCE  WITH  M 33 540. 


#8-32 

6454-1 

>629513-13 


LOW  PRESSURE  SWITCH  ("A”  REV.  EO-2  & -3) 
(SOUTHWESTERN  INDUSTRIES,  INC. , LOS 
ANGELAS  45,  CALIF. , PS3800-D1375) 

(A)  © © ® 

PISTON  RETAINER  (MADE  FROM  7/16-20  x 3/6 
STD.  SCREW)  © 

1/16- INCH  DIAMETER  NYLON  PELLET 
PISTON  © — 

QUAD  RING  <3/16- WCH  ID)  GO 

QUAD  RING  (3/16- INCH  ID)  © 

NYLON  LOCKED  COVER  SCMW  (4  PLACES) 

INLET  PITTING  © (g)  _ _ 

PREFORM!)  PACKING  (O-RINC)  ©_<P) 

PISTON  BALL  (0.312 3 -INCH  DIAMTER  - STEEL) 


3824 

3803 

3583- 08CN  * 


MS20993C32 

6347 


SWITCH  BALL  (0.1250- INCH  DIAMETER  - STEEL) 

PISTON  BALL  GUIDE 

SPRING  SEAT 

COMPRESSION  SPRING 

NYLON  LOCKED  COVER  SCREW 

NAM  PLATE 

COVER  PLATE 

COVER  PLATE  GASKET  © 

LOCK  NUT  (2  PLACES) 

AUXILIARY  ACTUATOR  (HxDE  PROM  MINNEAPOLIS 
HONEYWELL  AUXILIARY  ACTUATOR  JS- 10000) 
MILL I -SWITCH  (MILLI-SWITCH  CO.  FRANKFORD, 
IND.)  © 

SWITCH  SHIM  (FISHPAPER) 

SCREW  © 

SCREW  © 

WASHER 

SPECIAL  WASHER 
ADJUSTING  plate 

1/4  SCREW  LOCKING  DBIIT  (HXLI-COXL) 

(2  PLACES)  ® 

ELECTRICAL  WIRING  Kj) 

DOWEL  PIN 

THREADED  STEEL  INSERT 
SPRING  ADJUSTMNT  SCREW  (MADE  PROM  1/4- 
20  HP  x 1 1/4  STEEL  STD.  SOCKET  HEAD 
SET  SCREW.  ANNEALED  BEFORE  MACHINING) 
LOCKNUT  (MADE  FROM  STD  1/4-28  NP  HKXAG« 
JAM  NUT)  J© 

LOCKWIRE  (y 

ELECTRICAL  COWTECTO*  (CANNON  GS02-10SL- 

MjS'MiiVoTiT  0.046-  TO  0.056- INCH 
DIAMETER  HOLE)  (3  PLACES) 

MACHINED  HOUSING  (MADE  PROM  3816 
CASTING) 


»|A|ytCI  luo, 
CrlwIrlK"”  nhh 

DRAWING 

10414092 

REVISION 
DATE  OP 
THIS  PACE 

RELEASE 

A 

1 

_ M 

ton 

-2  and  -3 

26  Oct  1962 

A*1  NTROL  NO.  / A a 

M-MI-IPI40-  749-A 
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DATA  SHEET 


Nomenclature;  Switch,  LOW  PreSSUre  OK 


Drawing  Nuntoers:  2CM30159 

vendor?  Southwestern  Industries 

Saturn  X Vehicle 

Location:  g-1  Stage 

Estimated  Design  Life:  2,000  Cy « 

Failure  Rate;  3,912  x 

MCBF  (in  cycles);  255.6 

• Number  of  Components 

Total  Cycles  of  Operation:  7^7 

this  Data  Represents:  IT 

Number  of 

Vehicle  Equipment : X 

Failures  Reported:  3 

Oround  Equipment: 

ENVIKONMENTAL  QUALIFICATION  TESTS  PERFORMED;  jj0  Data  Available 
Acceleration: 

Altitude;  ’ 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop); 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method; 

Vibration; 


December  19^5 

II. 17.1 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Runtured : 

1 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins /Connect ions 

Operation 

Shorted: 

Sluggish 

Other; 

1_ 

Out  of  Specs 

Oil/Moisture 

Saturation 

1 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

DATA  REPRESENTS:  SA-5  through  SA-7  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

II. 17.1 
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Additional  information  concerning  the  2CM30159  component: 

The  low-pressure  switches  shut  down  the  stabilized  platfora 
and  close  a solenoid  valve  in  the  regulator  assembly  if  the  GN« 
pressure  drops  below  approximately  1200  psig  during  standby 
operation. 

1.  Vendor  - Southwestern  Industries,  Inc.,  Part  No. 
PS3800-D1375 

2.  Location  - Instrument  unit  high-pressure  sphere  assembly 

3.  Serivce  - Air  or  GN^  "■ 

4.  Temperature  - Operating;  -65  to  165°P 

5.  ■ Pressure ■ -lip. 

a.  Operating;  3100  psig 

b.  Proof;  4650  psig 

c.  Burst;  7750  psig 

d.  Switch  deactuating;  1375  -33  psig 

e.  Switch  actuating;  70  psig  Increase  above  deactuating 
pressure 

6.  Lubrication  » Lubricate  seals  and  sliding  surfaces  with 
DC-55  grease  (Dow  Corning) 

7 . Electrical  Characteristics  - 

a.  Insulation  resistance;  50  megohms  minimum  between 
terminal  and  switch  case 

b.  Circuit  resistance;  0,5  ohm  maximum  between  connector 
pins  A and  B and  B and  C when  circuit  is  fully  open. 

Three  failures  were  reported  on  Inspection  Reports. 

December  1965  (Revision)  II. 17.1 
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SUMMARY  SHEET 

Nomenclature  Switch,  Control  Pres sure,  (Fuel) 

Drawing  Numbers:  10414338 

20M30184  , ' 

Vendor:  Frebank  Co. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2,000  cy. 

Failure  Rate:  2,433  x 10“^/ty/ 

MCBF  (in  cycles):  4ll 

Total  Number  of  Components 
this  Data  Represents : 22 

Total  Cycles  of  Operation: 
822 

Total  Number  of 

Failures  Reported:  2 

Vehicle  Equipment:  X 

Ground  Equipment: 

December  1965 

II. IT .2 
Page  1 of  15 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

* Oil/Moisture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 
Shorted : 

Other:  


DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  txme  data  represents:  SA-2  through  SA-9  Vehicles  (less  flight 

data) 
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DATA 


Nomenclatures  Switch,  Control  ] 

Pressure  (Fuel) 

Drawing  Numbers;  1041^33® 

vendors  Frebank  Co. 

Saturn  1 Vehicle 

Location*  s-I  stage 

Estimated  Design  Life:  2,000  Cy. 

Failure  Rate:  7,^*9!  x 10^/cy, 

MCBF  (in  cycles):  133*5 

. Number  of  Components 

Total  Cycles  of  Operation;  267 

this  Data  Represents:  13 

Number  of 

Vehicle  Equipment : X 

Failures  Reported : 2 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED;  JJq  Data  Available 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Arab  lent  Room  Temperature; 

TtaeraalShock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


December  I965 
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I 


FREQUENCY 

OF 

OCCURRENCE 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 
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I 


1 MSFC 


MANUFACTURING  ENGINEERING  PSVttlON 


NASA 


manufacturing 


I title 


SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414338  FUEL  CONTAINER  PRESSURE 
SWITCH 


MX 

5 April  1962 

PROCEDURE 

EP-140 

AMOVED 

PACE 

1 0,  4 

DESCRIPTION. 

The  fuel  container  pressure  switch  10414338  is  an  electrically  operated  pre- 
set pressure  switch  designed  to  indicate  the  presence  of  a predetermined  head 
pressure  in  the  fuel  containers.  The  pressure  switch  is  used  to  activate 
fuel  container  pressurization  valves  10414308  for  proper  pressurization  of 
the  fuel  containers.  The  pressure  switch  is  a component  of  the  fuel  containei 
pressurization  system.  The  pressure  switch  is  located  in  the  forward  skirt 
of  fuel  container  FI  as  shown  in  the  installation  view.  The  various  func- 
tional characteristics  of  the  pressure  switch  are  as  follows: 

1.1  Operating  Characteristics.  The  operating  characteristics  of  the  pres- 
sure switch  are  as  follows: 

Operating  media:  Air,  RP-1  vapor,  or  gaseous  nitrogen. 

Operating  temperature  range:  -65°  to  +165°  F.  with  a maximum  +0.3 

p.s.i.g.  actuation  deviation. 

Pressure  setting  range:  10  to  100  p.s.i.g. 

Maximum  operating  pressure:  40  p.s.i.g.  internal  pneumatic  pressure, 

Proof  pressure:  150  p.s.i.g.  maximum  for  5 minutes. 

Burst  pressure  (without  bursting):  450  p.s.i.g.  minimum. 

(CAUTION:  Use  only  for  destructive  acceptance  testing.) 

Vacuum  withstanding  capability:  Vacuum  atmosphere  equivalent  ta 

80,000  feet  altitude  without  failure  or  impairment  of  performance. 
Venting  rate:  0.5  p.s.i.g.  per  second  (atmospheric  pressure  portion 

of  the  switch) 

1.2  Electrical  Performance  Requirements.  The  electrical  performance  require-| 
merits  of  the  pressure  switch  are  as  follows: 

Operating  voltage:  18  to  30  v.d.c. 

Electrical  switch:  Single  pole,  double  throw,  3 a.  resistive  load 

at  28  v.d.c.  • 

CAUTION:  The  maximum  resistive  load  applied 

to  the  pressure  switch  during  fabrication  or 
testing  must  not  be  greater  than  0.5  a. 

c.  Contact  resistance:  0.5  ohm  maximum  between  pins  "A"  and  "B" 

(circuit  closed)  and  pins  ’’B"  and  ''C"  (circuit  closed), 

d.  Insulation  resistance:  50  megohm  minimum  between  each  connector  pin 

and  the  switch  body. 

e.  Contact  performance:  Must  not  resonate  or  chatter  when  subjected 

to  1,500  c.p.s.  vibration  at  20  g's  parallel  to  the  switch 
operational  axis. 

f.  Actuation  pressure: 

1 Nonvibration  conditions  - Second  and  succeeding  cycles  - 17  + 

— 0.3  p.s.i.g.  on  increasing  pressure  and  80°  +20°  F . ; first 
cycle  - +0.2  p.s.i.g.  of  second  and  succeeding  cycles. 

2 Vibration  conditions  - 17  +0.5  p.s.i.g.  on  increasing 
pressure  *and  80°  +20°  F . 

g.  Deactuation  pressure: 

1^  Nonvibration  conditions:  On  decreasing  pressure  a minimum  of 

— o.5  p.s.i.g.  and  a maximum  of  2.0  p.s.i.g.  differential 


a. 

b. 

c . 

d. 

e. 

f . 

g- 

h. 


a. 

b. 


(revision  date 


(Continued  on  page  4) 


104 141  Hi 


MSFC  - Form  1151  (June  1961) 


11.17 .2  ' 

Page  5 of  15 


MANUFACTURING  ENGINEERING  DIVISION 


,J%/ 


INSTALLATION  VIEW  * LOOKING  AFT 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WJTH  M1L-STD-1 30 . 

STAMl'  THU  CURE  DATE  OF  OLDEST 
PREFORMED  RUBBER  PACKING  SEAL 
IN  ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 

OR  APPROVED  EQUIVALENT. 

CARL  MUST  BE  TAKEN  TO  PREVENT  CONTAMINATION 
DURING  ASSEMBLY. 

RIVET  ITEMS  1.2,  1.3,  AND  1.4  TOGETHER 
AS  SHOWN. 

TORQUE  6 TO  8 INCH-POUNDS. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS 33540. 

TORQUE  900  TO  1,200  INCH-POUNDS. 

SOLDER  TO  BODY  (19.2)  IN  ACCORDANCE  WITH 
SPECIFICATION  MIL-S-6872  USING 
QQ-S-571C/SN60. 

TORQUE  40  TO  60  INCH- POUNDS. 

SEAL  INTO  DIAPHRAGM  ASSEMBLY  (8)  IN 

ACCORDANCE  WITH  SPECIFICATION  MIL-S-6872 
USING  QQ-S-571C/SN60. 

SOLDER  TO  PLATE  (8.1)  IN  ACCORDANCE  WITH 
SPECIFICATION  MIL-S-6872  USING 
QQ-S-571C /SN60. 

TORQUE  60  TO  85  INCH-POUNDS. 

KEI.-F  INSERT  INSTALLED  BY  LONG-KOL  CORP. 

SOLDER  THE  ELECTRICAL  WIRES  4402-1-14 

(RED),  4402-2-14  (YELLOW),  AND  4402-3-14 
(GREEN)  TO  THE  SUBMINIATURE  SWITCH  IN 
ACCORDANCE  UITH  THE  WIRING  DIAGRAM. 

TORQUE  600  TO  900  INCH- POUNDS. 

A COMBINATION  OF  APPROXIMATELY  FOUR  SPRINGS 
(TWO  3910-2  & TWO  3910-4)  GIVES  THE  REQUIRED 
INCREASING  SNAP  LOAD  OF  76  + 1 POUNDS  AND 
DECREASING  SNAP  LOAD  OF  26  + 1 POUNDS. 


FUEL  CONTAINER  PRESSURE  SWITCH 

("A"  REV.  6 EO-2)  (FREBANK  CO.  4188-1) 

© ® © ® © 

SHIELD  ASSEMBLY 
RIVET  (4  PLACES)  © 

SHIELD 

SPACER  (2  PUCES) 

COVER 

SCREW  (4  PUCES)  © 

LOCKWIRE  © 

SEALING  RING  © ® 

SPACER  (4  PUCES) 

LOCATING  RING 
SCREW  © © 

DIAPHRAGM  PUTE  ASSEMBLY 
DIAPHRAGM  PUTE 
L.  P.  DIAPHRAGM  ® 

CENTERING  RING 

INSUUTION  SLEEVE  (3  PUCES) 

ELECTRICAL  ASSEMBLY 
SWITCH  BRACKET 

LOCK  PLUG  (EXTRUDED  NYLON  MATERIAL  MAY  BK 
PURCHASED  FROM  E.  1.  DUPONT  DE  NEMOURS 
& CO. , WILMINGTON , DEL.)  (5) 
SUBMINIATURE  SWITCH  (MADE  FROM  HAYDON 
SWITCH  CORP.  SWITCH  NO.  53820-2)  © 

MACHINE  SCREW  (WITH  KEL-F  INSERT) 

(MADE  FROM  LONG-LOK  CORP.  LL.500A2-7) 

(2  PUCES)  ® © © 

LOCKWIRE  © 

ELECTRICAL  WIRE  (HIGH  TEMPERATURE) 

(3  PUCES)  © 

ADJUSTMENT  RING  © 

LOCK  PLUG  (2  PUCES)  (EXTRUDED  NYLON 
MATERIAL  MAY  BE  PURCHASED  FROM 
(E.  I.  DUPONT  DE  NEMOURS  6 CO. 
WILMINGTON,  DEL.)  © 

BELIEVILLE  SPACER  RING  (INNER)  (4  PUCES) 
BELLEVILLE  SPACER  RING  (OUTER)  (3  PUCES) 
BELLEVILLE  SPRING  ASSEMBLY 
BELLEVILLE  SPRING  (4  PUCES)  © 
BELLEVILLE  SPACER  RING  (INNER)  © 

BODY  ASSEMBLY 
CAPILLARY  TUBE  © 

MACHINED  BODY 
SHAFT  DIAPHRAGM  ASSEMBLY 
ACTUATION  SHAFT 
L.  P.  DIAPHRAGM 
COMPENSATION  RING  J© 

END  FITTING  © © 

STOP  SCREW  0 

LOCK  PLUG  (EXTRUDED  NYLON  MATERIAL  MAY  BE 
PURCHASED  FROM  E.  1.  DUPONT  DE  NEMOURS 
& CO.,  WILMINGTON,  DEL.)  ® 

SPRING 
NAME  PUTE 

SOLDER  MOUNT  RECEPTACLE  (BENDIX 
AVIATION  CORP.  - PYGMY  TYPE)  ® 


© PART  OF  FOUR  INNER  RINGS  REQUIRED  IN  CALLOUT 

IS.  READING  FROM  RIGHT  TO  LEFT,  CALLOUTS  18, 
17.1,  16,  AND  15  ARE  SHOWN  IN  SEQUENCE  OF 
INSTALUTION  AS  INNER  RING,  SPRING,  OUTER 
RING,  INNER  RING,  AND  SO  ON  UNTIL  REQUIRED 
NUMBER  OF  EACH  IS  INSTALLED. 

© SOLDER  TO  BODY  (19.2)  AND  FREE  END  IN 

ACCORDANCE  WITH  SPECIFICATION  MIL-S-6872 
USING  QQ-S-751C/SN60. 

© SOLDER  TO  END  FITTING  (19.5)  IN  ACCORDANCE 
UITH  SPECIFICATION  MIL-S-6872  USING 
QQ-S-751C/SN60. 

© TORQUE  960  TO  1,000  INCH -POUNDS. 

© SOLDER  END  FITTING  (19.5)  TO  BODY  (19.2)  THROUGH 
HOLES  IN  19,2  IN  ACCORDANCE  WITH  SPECIFICATION 
MIL-S-6872  USING  QQ-S-571C/SN60 . 


4281-1 

AN470A3-4 

4264 

4282 

4283 

AN500AD2-3 
MS 20995C20 
4274 

4272 
4271 

AN565D8H2 

4286 

4288-4 

4287-2 

4273 
3885-3 
4289-1 

4290-2 

2869 


MS20995C20 
4202- ( )-(  ) 


4674 

4675 
4544 

3910 

4674 

4295-1 

4256 

4298 

4300-1 

4301-4 

4287-1 

4297-3 

4296 

4265-3 

2021 


10414338 


REVISION 
DATE  OF 
THIS  PAGE 


EOS 

-2 

ART  CONTROL  NO. 

1 

M-ME-EP 140-748 

n.17.2 

Page  6 of  15 


I 


MANUFACTURING  ENGINEERING  PIVfSION 


MANUFACTURING  ENGINEERING  DIVISION 

T i procedure  ep-i4o 

1.2  (Con.)  pressure  from  the  pressure  noted  in  par.  1.2,  step  f.l,< 

2 Vibration  conditions : On  decreasing  pressure  a minimum  of 

“ 0.3  p.s.i.g.  and  a maximum  of  3.5  p.s.i.g.  differential 
pressure  from  the  pressure  noted  in  par.  1.2,  step  £.2. 

h.  The  wiring  diagram  is  shown  on  page  3. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.3  Shock  Withstanding  Capability.  The  pressure  switch  is  ^signed  to  with- 
Ttand  without  damage  or  impairment  of  performance,  six  shocks  of  one  of 
the  following  durations  and  wave  forms  at  35  g's  in  each  of  the  three 

major  axes : 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.4  VThration  Withstanding  Capability.  The  pressure  switch  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  vibration  a 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions : 

20  to  55  c.p.s.  at  3 g's,  , 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2,000  c.p.s.  at  10  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  pressure  switch  are  outlined  in  Performance  Specification 
10419936  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES . 

3.1  Specifications . 3,3  Drawings.  1QQftQ 

Military  - MIL-E-5272  Ordnance  Corps  - 10419909 

MIL-Q-9858  lOAiyyjb 

MIL-S-6872  10415300 

10415302 

3.2  Standards.  10415305 

Military  - MIL-STD-130  10415311 

MIL-STD-643 

MS33540 

MS33586 

EFFECTIVITY 


VEHICLE 


REVISIONS 


SA-T "A"  Rev. 

SA-l  "A"  Rev,  and  EO-2 

SA-2  "A"  Rev,  and  EO-2 

SA-3  "A"  Rev,  and  EO-2 

"A"  Rev,  and  EO-2 

SPARES  Before  Installing  modify  to  latest  configuration 


110414338 


REVISION  DATE 
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DATA  SHEET 


Nomenclature:  Switch,  Control  Pressure  (Fuel) 


Drawing  Numbers:  20M30l8^  Vendor:  FrehSIlk  CO« 


Saturn  I Vehicle 


Locations  Stage 


Estimated  Deal#*  Life:  2 *000  Cy  « 


Failure  Rate:  2,496  x lO^/cy, 

Number  of  Components 

this  Data  Represents:  9 


MCBF  (in  cycle*):  400  «? 

Total  Cycles  of  Ope  ret  Ion:  555 


Number  of 

Failures  Reported:  Q 


Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  FEHfcOSteSD:  jfo  Bata  AvallatlO 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray; 


High  Temperature: 


Low  Temperature: 


Ambient  Room  Temperature; 


Thermal  Shock: 


Shock  Impact  (Flat  Drop): 


Leakage  Rate: 


Humidity: 


Random  Noise: 


Sine  Wave  Method: 


Vibration; 


December  1965 


• 11.17*2 
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FREQUENCY  _ ___ 

Qp  FAILURE 

[ OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

1 Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Runtured : 

Defective:  Spring, 

Leaking 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

Oii/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA  REPRESENTS:  SA-5  through  SA-9  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

j j 
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manufacturing  plan 


SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
20M30184  FUEL  CONTAINER  PRESSURE  SWITCH 


27  September  1962 


MP1-2000 


1.  DESCRIPTION* 

The  fuel  container  pressure  switch  20M30184  is  a pneumatically  operated 
pressure  switch  that  indicates  electrically  at  a predetermined  pressure. 
The  pressure  switch  is  a component  of  the  fuel  tank  pressurization  system. 
After  initial  fuel  tank  pressurization,  a constant  pressure  is  maintained 
in  the  fuel  container  by  electrical  signals  from  the  pressure  switch  to 
one,  two,  or  three  fuel  container  pressurizing  control  valves  20M30171. 

The  number  of  pressurizing  control  valves  cut  in  or  out  of  the  pressure 
switch  electrical  circuit  at  a given  time  during  flight  is  controlled  by 
programed  tape  to  compensate  for  vehicle  acceleration  and  pressure  decay 
in  the  high  pressure  spheres.  The  pressure  switch  is  located  in  the  for- 
ward skirt  of  container  F3  as  shown  in  the  installation  view.  The  various 
functional  characteristics  of  the  pressure  switch  are  as  follows: 


1.1 


Operating  Characteristics.  The  operating  characteristics  of  the 
pressure  switch  are  as  follows: 

a.  Operating  media:  Air,  RP-1  vuel  vapor  conforming  to  MIL-R-255/0, 

or  gaseous  nitrogen. 

b.  Operating  temperature  range:  -65°  to  +165°  F. 

c.  Indicating  pressure  setting:  Factory  adjustable. 

d.  Operating  pressure:  40  p.s.i.g.  minimum  internal  pneumatic 

pressure.'  • 

e.  Proof  pressure:  150  p.s.i.g.  minimum  internal  pneumatic  pressure. 

f.  Burst  pressure  (without  bursting):  450  p.svi.g.  minimum  internal 

pneumatic  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing.) 

Venting  requirement:  The  atmospheric  portion  must  be  adequately 

vented  to  prevent  changing  external  pressures  from  affecting 
operation. 

Vacuum  withstanding  capability:  0 to  +0.5  p.s.i.a. 

Room  temperature  nonvibration  actuation  pressure  (increasing) 

setting:  17  + 0.3  p.s.i.g.  on  the  second  and  succeeding  cycles 

of  operation  at  room  temperature  (77°  ±18°  F.)  (possess 
continuity  between  connector  pins  MB"  and  ,,CM)«  The  actual 
pressure  of  the  first  actuation  must  be  within  40.2  p.s.i.  of 
the  pressure  obtained  on  the  second  or  succeeding  cycles  of 

operation.  . 

Room  temperature  nonvibration  deactuation  pressure  (decreasing./ 
setting:  0.5  minimum  to  2 p.s.i. d.  maximum  of  the  actual 

actuation  pressure  (possess  continuity  between  connector  pins 
"A"  and  "B"). 

High  and  low  temperature  nonvibration  actuation  pressure  setting: 
Within  40.3  p.s.i.  of  the  actual  actuation  pressure  obtained  in 
step  i.  on  the  second  and  succeeding  cycles  of  operation  at 
high  or  low  temperatures  (-65®  to  4-59®  F.  or  +95®  to  4-165  ?•)• 

The  actual  pressure  of  the  first  actuation  must  be  within  40.2 
p.s.i.  of  the  second  and  succeeding  cycles  of  operation. 
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h. 

i* 
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k. 
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INSTALLATION  VIEW  - LOOKING  APT 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MS FC -SPEC -164. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL-STD- 130. 

STAMP  THE  CURE  DATE  OF  OLDEST 
PREFORMED  RUBBER  PACKINC  SEAL 
IN  ACCORDANCE  WITH  SPECIFICA- 
TION DRAWING  105093 11. 

OR  APPROVED  EQUIVALENT. 

CARE  MUST  BE  TAKEN  TO  PREVENT 
CONTAMINATION  DURING  ASSEMBLY. 

RIVET  ITEMS  1.2,  1.3,  AND  1.4 
TOGETHER  AS  SHOWN. 

TORCiT  t TO  H INCH -POUNDS. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 

TORQUE  900  TO  1,200  INCH- POUNDS. 

SOLDER  TO  BODY  (19.2)  IN  ACCORDANCE 
WITH  MSFC-PROC- 1 58  USING  SOLDER 
CONFORMING  TO  QQ-S-571C/SN60. 

TORQUE  40  TO  60  INCH -FOUNDS. 

SEAL  INTO  DIAPHRAGM  ASSEMBLY  (8)  IN 
ACCORDANCE  WITH  NSFC-PROC-I 58  USING 
SOLDER  CONFORMING  TO  QQ-S.57IC/SN60. 

SOLDER  TO  PLATE  (8.1)  IN  ACCORDANCE 
WITH  NSFC-PROC-I 58  USING  SOLDER 
CONFORMING  TO  QQ-S-571C/SN60. 

TORQUE  60  TO  85  INCH- POUNDS. 

KEL-F  INSERT  INSTALLED  BY  LONC-KOL  CORP. 

SOLDER  THE  ELECTRICAL  WIRES  4402-1-14 
(RED),  4402-2-14  (YELLOW),  AND  4402- 
3-14  (GREEN)  TO  THE  SUBMINIATURE 
SWITCH  IN  ACCORDANCE  WITH  THE  WIRING 
DIAGRAM. 


—HUllS  (CON,T)=' 

TORQUE  600  TO  900  INCH-POUNDS. 

A COMBINATION  OP  APPROXIMATELY  POUR 
SPRINGS  (TWO  3910-2  6 TWO  3910-4) 
GIVES  THE  REQUIRED  INC RE AS INC  SNAP 
LOAD  OF  76  t 1 POUNDS  AND  DECREASING 
SNAP  LOAD  OF  26  + 1 POUNDS. 

PART  OF  FOUR  INNER  RINGS  REQUIRED  IN 
CALLOUT  15,  READING  FROM  RIGHT  TO 
LEFT,,  CALLOUTS  IS,  17.1,  16,  AND  IS 
ARE  SHOW  IN  SEQUENCE  OF  INSTALLATION 
AS  INNER  ROIC,  SPRING,  OUTER  RING, 
INNER  RING,  AND  SO  ON  UNTIL  REQUIRED 
NUMBER  OP  EACH  IS  INSTALLED. 


SOLDER  TO  BODY  (19.2)  AND  FREE  END  IN 
ACCORDANCE  WITH  HSFC-PR0C-15S  USING 
SOLDER  CONFORMING  TO  QQ-S-S71C/SN60. 

SOLDER  TO  END  FITTING  (19.5)  IN  ACCORD- 
ANCE WITH  HSFC-PROC-1 56  US INC  SOLDER 
CONFORM IHC  TO  QQ-S-57 1C/SN60. 

TORQUE  960  TO  1 ,080  INCH- POUNDS. 

SOLDER  END  F ITT INC  (19.5)  TO  BODY 
(19.2)  THROUGH  HOLES  IN  19.2  IN 
ACCORDANCE  WITH  MSFC-PROC- l 58 
USING  SOLDER  CONFORMING  TO  QQ-S- 
571C/SH60. 
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AN470A3-4 

4284 

4282 

4283 

AN500AD2-3 

MS20995C20 

4274 

4272 
4271 

AN565D8H2 

4286 

4288-4 

4287-2 

4273 
3885-3 
4289-1 

4290-2 

2869 


11.5  MS20995C20 

12.  4202-(  )-(  ) 


13.  4267-5 

14.  2869 


4544 

3910 

4674 

4295-1 

4256 

4298 

4300-1 

1 4301-4 

2 4287-1 

. 4297-3 

4296 

4265-3 


22.  4280 

23.  4294-4 

24.  4537-8-3P 


FUEL  CONTAINER  PRESSURE  SMTCH  (FREBANK 
CO.  4188-1)  ©©©©© 

SHIELD  ASSEMBLY 
RIVET  (4  PLACES)  ® 

SHIELD 

SPACER  (2  PLACES) 

COVER 

SCREW  (4  PLACES)  © 

LOCKWIRE  © 

SEAL  INC  RING  © © 

SPACER  (4  PLACES) 

LOCATING  RING 
SCREW  © © 

DIAPHRAGM  PLttE  ASSEMBLY 
DIAPHRAGM  PLATE 
L.  P.  DIAPHRAGM  ® 

CENTERING  RING 

INSULATION  SLEEVE  (3  PLACES) 

ELECTRICAL  ASSEMBLY 
SWITCH  BRACKET 

LOCK  PLUC  (EXTRUDED  NYLON  MATERIAL 
HAY  BE  PURCHASED  PROM  E.  I.  DUPONT 
DE  NEMOURS  6 CO.,  WILMINCTON, 

DEL. ) ® 

SUBMINIATUKE  SWITCH  (MADE  PROM  HAYOON 
SWITCH  CORP.  SWITCH  NO.  53820-2)  ® 
MACHINE  SCREW  (WITH  KEL-P  INSERT) 

(HADE  FROM  LOgC-UNC  CQRP.  LL500A2-7) 
(2  PLACES)  © © © 

LOCKWIRE  © 

ELECTRICAL  WIRE  (HIGH  TEMPERATURE) 
(MIL-W-5086)  (3  PLACES ) © 

ADJUSTMENT  RING  © 

LOCK  PLUC  (2  PLACES)  .(EXTRUDED  NYLON 
MATERIAL  MAY  BE  PURCHASED  FROM  E.  I. 
DUPONT  DENEMOURS  & CO.,  WILMINGTON, 
DEL.)  © 

BELLEVILLE  SPACER  RINC  (INNER) 

(4  PLACES) 

BELLEVILLE  SPACER  RING  (OUTER) 

(3  PLACES) 

BELLEVILLE  SPRING  ASSEMBLY 
BELLEVILLE  SPRINC  (4  PLACES)  IT). 
BELLEVILLE  SPACER  RINC  ( INNER) 

BODY  ASSEMBLY 
CAPILLARY  TUBE  © 

MACHINED  BODY 
SHAFT  DIAPHRAGM  ASSEMBLY 
ACTUATION  SHAFT 
L.  P.  DIAPHRAGM 
COMPENSATION  UNG  (V) 

END  PITT  IHC  J©  © 

STOP  SCREW  (?) 

LOCK  PLUC  (EXTRUDED  NYLON  MATERIAL 
MAY  BE  PURCHASED  FROM  E.  I.  DUPONT 
DE  NEMOUgS  6 CO.,  WILMINCTON, 

DEL.)  © 

SPRING 

NAMEPLATE 

SOLDER  MOUNT  RECEPTACLE  (BEND IX 
AVIATION  CORP.  - PYGMY  TYPE)  ® 


DRAWN  BY: 


ENGINEERING  I REVISION  TO:  20M30184 

ORAWING  * 

RELEASE 


REVISION 
DATE  OF 
THIS  PAGE 


APPROVEO  by: 
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1 High  and  low  temperature  nonvibration  deactuation  pressure  setting. 
0.5  to  2.0  p.s.i.d.  of  the  actual  actuation  pressure. 

m.  Vibration  actuation  pressure:  Within  40  and  -0.5  p.s.i.  of  the 

actual  nonvibration  actuation  setting.  j r tue 

n.  Vibration  deactuation  pressure:  Within  +0.5  an  - P* 

actual  nonvibration  deactuation  setting.  M an(j 

O.  Vibration  conditions  differential  pressure  between  actuating 

deactuation  pressures:  0.3  p.s.i.  minimum.  vibrated 

»■ 

actuation  setting. 

L.2  Electrical  Performance  Requirements.  The  electrical  performance 
reauirements  of  the  pressure  switch  are  as  follows. 

voltage:  22  to  32  v.d.c.  with  28  v.d.c.  nominal. 

b.  Subminiature  switch:  Single  pole,  double  throw,  with 

resistive  load  rating  of  28  v.d.c. 

CAUTION:  The  maximum  resistive  load  applied  to 

the  switch  assembly  during  fabrication  or  testing 
must  not  be  greater  than  0.5  a. 

c.  Circuit  resistance:  0.5  ohm  maximum  between  pins  "A"  and  "B" 

(circuit  closed)  and  pins  »B»  and  -C-  (circuit  cin.e d). . 

d.  Insulation  resistance:  50  megohm  minimum  with  500  v.d.c. 

applied  between  each  connector  pin  and  the  switch  b y 

between  connector  pins  when  the  switch  circu 

open. 

e.  The  wiring  diagram  is  shown  on  page  3. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

1.3  Shock  Withstanding  Capability.  The  pressure  switch^  *° 

withstand  without  actuatioTT damage  or  impairment  of  Performance , 

six  shocks  (three  in  each  direction)  of  ^^'r^L^oraxes 
tions  and  wave  forms  at  35  g's  in  each  of  the  three  major  axes 
while  increasing  pressurization  from  zero  to  0.75  p.s.i.  below 
actual  actuation  pressure  of  the  switch: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.4  v.fagatlon  With. ending  Capability  The  pr.»u« 
withstand,  without  damage  or  impairment  of  pertormance, v: Lbrai t 
oarh  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
^lor  axes  und«  the  following  conditions  while  increasing  pressuriza- 
uon  £rr.”o"o  ot75  p-.-i/below  th.  actual  actuation  ptaa.uta. 


MSFC 
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1.4  (con.) 

20  to  55  c.p.s.  at  3 g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement , and 
100  to  2,000  c.p.s.  at  10  g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation 
for  delivery  of  the  pressure  switch  are  outlined  in  Performance  Specifica- 
tion 10M01145  and  Packaging  and  Packing  Specification  10509302. 

3.  REFERENCES. 

3.1  Specifications; 

Military  - MXL-E-5272 

MIL-Q-9858 

MIL-W-5086 

NASA  - MSEC-SPEC- 164 
MSFC-PR0C-158 

3.2  Standards : 

Military  - MIL- STD- 130 
MIL-STD-643 
MS33540 
MS33586 

3.3  Drawings: 

Ordnance  Corps  - 10419909 
10509300 
10509302 
10509311 

MSFC  - 10M01145 


EFRGTIVItY 


SPARES  BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 
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SUMMARY 

SHEET 

Nomenclature  Switch,  Control  Pressure  (LOX) 

Drawing  Numbers:  10414340 , 

Vendor:  Frebank  Co. 

20M30185 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2,000  cy. 

c 

Failure  Rate:  l4,948x  10  /cy/ 

MCBF  (in  cycles):  66.9 

Total  Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  29 

1,272 

Total  Number  of 

Vehicle  Equipment:  X 

......  j 

Failure s Reported : 19 

Ground  Equipment : ] 

II. IT. 3 

Page  1 of  15 


December  19^5 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

1 Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

1 Inoperative 

Broken/Ruptured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted : 

Sluggish 

17  Out  of  Specs 

Other : 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

1 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  through  SA-9  Vehicles  (less  flight  data) 

II.  IT.  3 
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DATA 


Nomenclature:  Switch,  Control  * 

Pressure  (LOX) 

Drawing  Numbers:  104l4340 

vendor:  Prebank  Co . 

Saturn  I Vehicle 

Locations  S-I  Stage 

: ' ' ■■  ■ ■ ■ 4 ■ 

Estimated  Design  Life:  2^000  Cy # 

Failure  Rate:  25,773  x 10^/cy. 

HCBP  (in  cycles):  38.8 

. Number  of  Components 

this  Data  Represents:  15 

Total  Cycles  of  Operation:  466* 

Number  of  ! 

Vehicle  Equipment:  X 

Failures  Reported:  12 

Ground  Equipments 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock:  six  shocks,  6 ms  35  g 

High  Temperature:  l65°F 

Low  Temperature:  -65  °F 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate:  None  allowed 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration:  110— 2«0QQ  CpS  8»t  20 


Decembc-  19^5 

* Minimum  operating  time;  serial  no.  117 
had  no  data  on  running  cycle  logs. 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

1 Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 



Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  Report  NO.  IN-P&VE-E-62-5 , 

January  21,  1962,  MSFC 

II.  17. 3 
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Additional  Information  concerning  the  component: 

Twelve  failures  were  reported  on  Inspection  Reports. 


December  1965  (Revision)  . 11.17 .3 

Page  $ of  15 


(Intentionally  Left  Blank) 
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Nomenclature;  Switch,  Control  Pressure  (LGX) 


Estimated  Design  Life*  2,000  Cy. 


ENVIRONMENTAL  QUALIFICATION  TBSTS  PERFORMED: (Same  as  on  page  3, 
Acceleration:  ;;y;  £ 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Plat  Drop): 

Leakage  Hate: 

Humidity: 

Random  Holae: 

Sine  Wave  Method: 


Failure  Rates  8,688  * lO^/cy- 

Number  of  Components 

this  Data  Represents:  14 

Number  of 

Failures  Reported;  7 


MCBF  (in  cycles) : 115  * 1 
Total  Cycles  of  Operation:  806 

Vehicle  Equipment:  X 

Ground  Equipment: 


Drawing  Numbers;  ?0|I30l85 
Saturn  I Vehicle 


vendor;  Prebank  Co . 
Location:  S-t  Stage 


Vibration: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

1 

Inoperative 

Leaking 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

Noisy 

Over  Heated 

Operation 

Sluggish 

6 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE: 

MSFC  Time /Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME 

DATA  REPRESENTS:  SA-5  through 

SA-9  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND 

SOURCE: 

II. 17. 3 
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Additional  Information  concerning  the  20M30185  component: 
Seven  failures  were  reported  on  Inspection  Reports. 


December  19^5  (Revision)  II. IT. 3 
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MANUFACTURING  ENGMOONG  DIVISION 


* SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
20M30185  LQX  PRESSURIZING  AND  RELIEF  SWITCH 


MPl-2000 


l at  4 


1.  DESCRIPTION. 

The  LOX  pressurizing  and  r«Iief  switch  20M30185  is  a pneumatically  operated 
pressure  switch  that  indicates  electrically  at  a predetermined  pressure. 

The  switch  is  a component  of  both  the  preflight  and  in-flight  IXJX  tank  pres- 
surization system.  If  the  pressure  in  the  IDX  container  exceeds  approxi- 
mately 60  p.s.i.a.  a signal  from  the  switch  to  the  20M30172  valve  and  orifice 
assembly  will  open  the  20M30460  (formerly  20M30121)  LOX  relief  valve  No.  2 
and  reduce  the  pressure  in  the  container.  The  switch  is  located  on  the 
10M10214  LOX  pressure  switch  assembly  in  the  forward  skirt  of  container  LC 
as  shown  in  the  installation  view.  The  various  functional  characteristics 
of  the  switch  are  as  follows: 

1.1  Operating  Characteristics.  The  operating  characteristics  of  the  switch 
are  as  follows: 

a.  Indicating  pressure  setting  range:  Factory  adjustable  within  10  to 

100  p.s.i.a. 

b.  Operating  media:  Gaseous  oxygen,  gaseous  nitrogen,  or  air. 

c.  Operating  temperature  range:  -65*  to  +165*  F. 

d.  Operating  pressure:  100  p.s.i.a.  minimum  internal  pneumatic 

pressure. 

e.  Proof  pressure:  200  p.s.i.a.  minimum  internal  pneumatic  pressure. 

f.  Burst  pressure  (without  failure):  500  p.s.i.a.  minimum  internal 

pneumatic  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing.) 

g.  Vacuum  withstanding  capability:  0 to  40.5  p.s.i.a. 

h.  Room  temperature  nonvibration  actuation  pressure  (increasing) 

setting:  59.5  + 0.5  p.s.i.a.  on  the  second  and  succeeding 

cycles  of  operation  at  room  temperature  (77°  +18°  F.)  (possess 
continuity  between  electrical  connector  pins  "Bw  and  wCn). 

The  actual  pressure  of  the  first  actuation  must  be  within  40.6 
p.s.l.  of  the  actual  pressure  obtained  on  the  second  and 
succeeding  cycles  of  operation. 

i.  Room  temperature  deactuation  pressure  (decreasing)  setting:  1.0 

minimum  to  3.5  p.s.i.d.  maximum  of  the  actual  actuation  pres- 
sure (possess  continuity  between  electrical  connector  pins  "A" 
and  «B»). 

J.  High  and  low  temperature  nonvibration  actuation  pressure  set till#: 
With  to  4-1.5  p.s.l.  of  the  actual  actuation  pressure  obtained  in 
step  h.~on  the  second  and  succeeding  cycles  . 

high  or  low  temperatures  (-65°  to  4-59*  F.  or  +95®  to  +165  ?.). 
The  actual  pressure  of  the  first  actuation  taust  be  within  jfl*6 
p.s.l.  of  the  pressure  obtained  on  the  second  and  succeeding 
cycles  of.  operation  except  as  follows:  Whan  the  switch  is 

tasted  at  -65*  F.  aftar  a direct  temperature  change  from  77*  +18* 
F.  the  actual  pressure  of  the  first  actuation  must  be  within  1.4 
p.s.l.  of  the  actual  pressure  obtained  on  the  second  and  succeed- 
ing cycles  of  operation. 

Wflft  ear 1 (Continued  on  page  4)  hoMBQlBS 
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FIN  III 

INSTALLATION  VIEW  - LOOKING  AFT 


GENERAL  LOCATION 


NOTES  (CON. ) 1 


0 TORQUE  960  TO  1,080  INCH -FOUNDS. 

0 SOLDER  TO  BODY  (11.2)  THROUGH  HOLES  IN 
11.2  IN  ACCORDANCE  WITH  MSFC-PROC-1 58 
USING  SOLDER  CONFORMING  TO  QQ-S-371C/SN60. 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MS PC -SPEC- 164. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL-STD-130. 

STAMP  THE  CURE  DATE  OF  OLDEST  PREFORMED 
RUBBER  PACKING  SEAL  IN  ACCORDANCE 
WITH  HSPC-STD-105. 

OR  APPROVED  EQUIVALENT. 

CARE  MUST  BE  TAKEN  TO  PREVENT  CON- 
TAMINATION DURING  ASSEMBLY. 

TORQUE  60  TO  85  INCH-POUNDS. 

SOLDER  TO  BODY  (11.2)  IN  ACCORDANCE 
WITH  MSPC-PROC-158  USING  SOLDER 
CONFORMING  TO  QQ-S-571C/SN60. 

KEL-F  INSERT  INSTALLED  BY  LONG-LOK  CORP. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 

SOLDER  THE  ELECTRICAL  WIRES  4402-1-14 
(RED).  4402-2-14  (YELLOW),  AND 
4402-3-14  (GREEN)  TO  THE  SUBMINIATURE 
SWITCH  IN  ACCORDANCE  WITH  THE  WIRING 
DIAGRAM. 

TORQUE  600  TO  900  INCH- POUNDS. 

A COMBINATION  OF  APPROXIMATELY  SEVEN 
SPRINGS  (3910-2)  GIVES  THE  REQUIRED 
INCREASING  SNAP  LOAD  OF  132  +4 
POUNDS  AND  DECREASING  SNAP  LOAD  OF 
60+2  POUNDS . 

PART  OF  THE  SEVEN  INNER  RINGS  REQUIRED 
IN  CALLOUT  7,  READING  FROM  RIGHT  TO 
LEFT,  CALLOUTS  10,  9.1,  8,  AND  7 ARE 
SHOWN  IN  SEQUENCE  OF  INSTALLATION,  AS 
INNER  RING,  SPRING,  OUTER  RING,  INNER 
RING,  AND  SO  ON  UNTIL  REQUIRED  NUMBER 
OF  EACH  IS  INSTALLED. 

SOLDER  TO  BODY  (11.2)  AND  FREE  END  IN 
ACCORDANCE  WITH  MSFC-PROC-1 58  USING 
SOLDER  CONFORMING  TO  QQ-S-571C/SN60 . 

SOLDER  TO  END  FITTING  (11.5)  IN  ACCORD- 
ANCE WITH  MSFC-PROC-158  USING  SOLDER 
CONFORMING  TO  QQ-S-571C/SN60. 


3.3  4258-4 

3.4  42  59 


3.5  MS20995C20 

4.  4402 -(  )-(  ) 


5.  4267-11 

6.  2869 


9.  4609 

9.1  3910-2 

10.  4674 

11.  4295-2 

11. 1 4256 

11.2  4298 

11.3  4300-3 

11.3.1  4291-1 

11.3.2  4287-1 

11.4  4297-3 

11.5  4296 

12.  4265-3 

13.  2021 


14.  4280 

15.  4494-2 

16.  4537-8-3P 


ENGINEERING  REVISION  TO:  onvromoc 

drawing 2QM3Q185 

RELEASE 

-2 


LOX  PRESSURIZING  AND  RILUF  SWITCH  (EO-2) 
(FREJANK  CO.  4184-1)  0 0 © 

co5erV£0  © 

INSULATION  StEEVE  (3  PLACES) 

ELECTRICAL  ASSEMBLY 
SWITCH  BRACKET 

LOCK  PLUG  (EXTRUDED  NYLON  MATERIAL 
MAY  BE  PURCHASED  FROM  E.  I.  DUPONT 
DE  NEMOURS  & CO.,  WILMINGTON, 

DEL.)  © 

SUBMINIATUM:  SWITCH 

MACHINE  SCREW  (WITH  KEL-F  INSERT) 

(MAKE  FROM  LOfiG-LfiK  CQRF.  LL500A2-7) 

(2  PLACES)  0 0 0 
LOCKWIRE  © 

ELECTRICAL  WIRE  (HIGH  TEMPERATURE) 
(MIL-W-5086)  (3  PLACES)  © 

ADJUSTMENT  RING  Q 
LOCK  PLUG  (2  PLACE?)  (EXTRUDED  NYLON 
MATERIAL  MAY  BE  PURCHASED  FROM  E.  I. 
DUPONT  DE  NEMOURS  6.  CO.,  WILMINGTON, 
DEL.)  © 

BELLEVILLE  SPACER  RING  (INNER) 

(7  PLACES ) 

BELLEVILLE,  SPACER  RING  (OUTER) 

(6  PLACES) 

BELLEVILLE  STACK  ASSEMBLY 
BELLEVILLE  SPRING  (7  PLACES)  (SV 
BELLEVILLE  SPACER  RING  ( INNER)  ^n) 

BODY  ASSEMBLY 
CAPILLARY  TUBE  © 

MACHINED  BODY 
SHAFT  DIAPHRAGM  ASSEMBLY 
ACTUATION  SHAFT 
L.  P.  DLAPHRAQ1 
COMPENSATION  RD)G  (o) 

END  FITTING  Jjp  (s) 

STOP  SCREW  (?) 

LOCK  PLUG  (EXTRUDED  NYLON  MATERIAL 
MAY  BE  PURCHASED  FROM  E.  I.  DUPONT 
DE  NEMOUgS  b CO.,  WILMINGTON, 

DEL.)  © 

SPRING 

NAMEPLATE 

SOLDER  MOUNTED  RECEPTACLE  (BENDIX 
AVIATION  CORP.  - PYGMY  TYPE)  © 


REVISION 
DATE  OF 
THIS  PAGE 


APPROVED  BY: 


ART  CONTROL  NO.  M-ME-E-904 
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MANUFACTURING  ENGINEERING  DIVISION 
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k. 

l. 


m. 


n. 


o. 


High  and  low  temperature  nonvibration  deactuating  pressure  setting: 
1.0  to  3.5  p.s.i.d.  of  the  actual  actuation  pressure. 

Vibration  actuation  pressure:  Within  +0  and  -1.0  p.s.i.  of  the 

actual  nonvibration  actuation  setting. 

Vibration  deactuation  pressure:  Within  +1.0  and  -0  p.s.i.  of  the 

actual  nonvibration  deactuation  setting. 

Vibration  conditions  differential  pressure  between  actuating  and 
deactuating  pressures:  0.3  p.s.i.  minimum. 

Vibration  switch  contact  chatter:  No  chatter  allowed  when  vibrated 

and  pressurized  to  2 p.s.i.  below  the  actual  nonvibration 
actuation  setting. 


1.2  Electrical  Performance  Requirements.  The  electrical  performance 
requirements  of  the  switch  are  as  follows: 

a.  Operating  voltage:  22  to  32  v.d.c.  with  28  v.d.c.  nominal. 

b.  Subminiature  switch:  Single  pole,  double  throw,  with  a 3 a. 

resistive  load  rating  of  28  v.d.c. 

CAUTION:  Maximum  resistive  load  applied  to 

the  switch  during  fabrication  or  testing  must 
not  be  greater  than  0.5  a. 


c.  Circuit  resistance:  0.5  ohm  maximum  between  pins  "A"  and  "B" 

(circuit  closed)  and  pins  "B"  and  "C"  (circuit  closed). 

d.  Insulation  resistance:  50  megohms  minimum  with  500  v.d.c. 

applied  between  each  connector  pin  and  the  switch  body  or 
between  connector  pins  when  the  switch  circuits  are  fully 
open. 

e.  The  wiring  diagram  is  shown  on  page  3. 


CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 


1.3  Shock  Withstanding  Capability.  The  switch  is  designed  to  withstand, 
without  damage  or  impairment  of  performance,  six  shocks  (three  in 
each  direction)  of  one  of  the  following  durations  and  wave  forms  at 
35  g's  in  each  of  the  three  major  axes  while  increasing  pressurization 
from  zero  to  2.0  p.s.i.  below  the  actual  actuation  pressure  of  the 
switch: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 


1.4  Vibration  Withstanding  Capability.  The  switch  is  designed  -to  with- 
stand, without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions  while  increasing  pressuriza- 
tion from  zero  to  2.0  p.s.i.  below  the  actual  actuation  pressure: 
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1,4  Vibration  Withstanding  Capability,  (con.) 

20  to  55  c.p.s.  at  3 g's, 

55  to  100  c.p.a.  at  0.02»lnch  double  amplitude  displacement,  and 
100  to  2,000  c.p«s.  at  lOg's. 

2.  TEST  AMD  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  switch  are  outlined  in  Performance  Specification  10MQ1144 
and  Packaging  and  Packing  Specification  10509302. 

3.  REFERENCES. 

3.1  Specifications! 

Military  - MIL-E-5272 

MIL-Q-9858 

MIL-V-5086 

NASA  * MSFC-SPEC-164 

MSFC-PROC-158 

3.2  Standards : 

Military  - MIL-STD*13Qj 

MTL-STD-&43 

MS33540  £ 

MS33586 

NASA  - MSFC-STD-105 

3.3  Drawings: 

Ordnance  Corps  - 10509302 
MSFC  - 10M01144 


HTECIlVnY 


SPARES 


BEFORE  INSTALLING  N00I FT  TO  LATEST  CONFWURATION 


20M30185 


SUMMARY 

SHEET 

Nomenclature  Switch  (Step  Pressure,  LOX) 

Drawing  Numbers:  10414068, 
20M30144 

Vendor:  Servomechanisms  Inc. 

Saturn  I Vehicle 

Location:  s-I  Stage 

Estimated  Design  Life:  2,000  cy. 

Failure  Rate:  11,628  x 10"6/cy." 

MCBF  (in  cycles):  86 

Total  Number  of  Components 
this  Data  Represents:  14 

Total  Cycles  of  Operation: 

774 

Total  Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  9 

Ground  Equipment: 

December  1965 
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FAILURE 

INDICATIONS 

Burned  Out 

Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured: 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  i 

operates  without 
pressure 


SOURCE:  MSFC  TDne/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-5  Vehicles  (less  flight  data) 
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DATA  SHEET 


Nooenciature:  Switch,  Step  Pressure  (LGX) 
Drawing  Numbers:  104l4068  Vendor:  Se 


vendor:  Servomechanisms  Inc, 


Saturn  I Vehicle 


Location:  S-I  Stage 


Estimated  Design  Life:  2,000  Cy  . 

Failure  Rate:  22,523  x lO^/cy. 

Number  of  Components 

this  Data  Represents:  7 

Number  of 

Failures  Reported:  7 


MCHF  (in  cycles):  44.4 

Total  Cycles  of  deration:  3-L1 


Vehicle  Equipment : X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray: 


shock:  6 shocks  at  35  g.  6 milliseconds 

High  Temperature:  l65°P 

Low  Temperature:  — 65°F 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  (Flat  Drop): 

Leakage  Rate:  Not  Specified 


Humidity: 


Random  Noise: 


Sine  Wave  Method: 


Vibration:  20-55  CpS  at  5 


55-110  cps  at  0.03  in. 
cps  at  20  pt  “ 


December  1965 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

3 

Inoperative 

Broken/Rurtured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

k_ 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  txme  data  represents;  SA— 2 through  SA— VGhiclGS  (loss  flight  data  ) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  9 IN-P&VE—  E -62  — 5 9 

February 

21,  1962 

I 
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Additional  information  concerning  the  104l4(?68  component: 

Six  failures  reported  on  Inspection  Reports  and  one  failure 
on  an  Unsatisfactory  Condition  Report. 


December  1965  (Revision) 
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MSFC  - Ford  1151  (June  19«D 


MANUFACTURING  ENGINEERING  DIVISION 


EP-140 


. Xu;  XX  - ■ ' ^ 

«£VVM’  i4---""T'r  \ x 


Yx  N;*/  .••  W / 

' ..  *X  i-V. V/  / Xv  7/.v.  X/  / 


> v-s<  ^ V"  X' 

s\  X 


INSTALLATION  VIEW  - LOOKING  FORWARD 


IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL-STD-130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
10509311. 

CARE  MUST  BE  TAKEN  TO  PREVENT  CON- 
TAMINATION DURING  ASSEMBLY. 

OR  APPROVED  EQUIVALENT . 

CLEAN  AND  CONDITION  ALL  METALLIC 
AND  NONMETALLIC  SURFACES  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509305. 

PERFORM  RECEIVING  AND  INSTALLATION 
INSPECTION  IN  ACCORDANCE  WITH 
PROCEDURE  20M30397 


LOX  STEP  PRESSURE  SWITCH  ASSEMBLY 
(••A"  REV.)  (SERVOMECHANISMS . INC  . 
816105.  TYPE  TR  2124)  ® <B>  © 
@ © © 


APPROVED  IVi 


MSFC  - Form  1151-1  (JUne  1961) 


REVISION 
DATE  OF 
THIS  PACE 
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MANUFACTURING  ENGINEERING  DIVISION 


I PSOCEOUM 


MANUFACTURING  ENGINEERING  DIVISION 

ep-140  ? jiMMl 


1 3 Life  Cvcle . The  pressure  switch  assembly  is  capable  of  operating  a 
minimum  of  5,000  cycles  without  damage  or  impairment  of  performanc  . 
CAUTION:  Paragraphs  1,4,  1.5,  and  1.6  constit- 

ute destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity.  _ , . „ , 

1.4  Rhnck  Withstanding  Capability.  The  pressure  switch  assembly  is 
to  withstand,  without  damage  or  impairment  of  performance,  si 
(cb“ee  in  each  direction)  of  one  of  the  following  durations  end  wave 
forms  at  35  g's  in  each  of  the  three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 

6-milliseconds  duration  - square  wave.  , , 

1 5 N perating  Vibration  Withstanding  Capability;.  The  pressure  switch 

‘ assembly  is^designed  to  withstand  without  operating,  without  damage 

or  impairment  of  performance,  vibration  at  each  resonant  frequency  for 
riS?.rSur.tloS  in  each  of  the  three  major  axes  under  the  following 

conditions: 

20  to  55  c.p.s.  at  3.0  g s,  . 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

100  to  2.000  c.p.s.  at  10  g's. 

1 6 Operating  Vibration  Withstanding  Capability  The  pressure  switch  assem- 
ble  is  designed  to  withstand  while  operating,  without  damage  or  impair 
of  n«fornuince  vibration  at  each  resonant  frequency  for  5 minutes 
durationPin  each  of  the  three  major  axes  under  the  following  conditions: 
20  to  2,000  c.p.s.  at  2.0  g's. 

The1 d e st r uc t i ve^and^nondea true t ive  acceptance  tests  and  the  preparation  for 
del ivery1 of  the  pressure  switch  assembly  are  outlined  in  Performance  Specifi- 
cation 10419949,  MSFC  Receiving  and  Installation  inspection  Proce  u 
20M30397 , and  Packaging  and  Packing  Specification  10509302. 

REFERENCES.  . „ „ , , 

3.1  Specifications:  3,2  Standards:  Q 

' “fwS508;106  ^ ' Si-IS-643 

Military  - MIL-M-5086  ,,533586 

HIL-Q-9858  Army  Ballistic  Missile  Agency  - 

mtt  ABHA- STD- 42 8 


NASA 

Military 


MSFC- SPEC- 106 

MIL-W-5086 

MIL-E-5272 

MIL-Q-9858 

MIL-0-25508 


3.3  Drawings : 

Ordnance  Corps  - 10419909 
10419949 


10509300  10509305 

10509302  10509311 

EFFECTIVITY 


20M30397 


VEHICLE 

REVISIONS 

SAT 

"A" 

Rev, 

. and 

EO-3 

SA-1 

"A" 

Rev 

. and 

EO-3 

SA-2 

"A" 

Rev 

. and 

EO-3 

SA-3 

•"A" 

Rev 

. and 

EO-3 

SA-4 

"A" 

Rev 

. and 

EO-3 

SPARES 

Rflfnre  installing  modify. 

to 

latest  configuration 

10414068  


WbFC  - Form  U51-1  (June  1961) 
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i REVISION  DATE 


DATA  SHEET 

Nomenclature;  Switch,  Step  Pressure  (LOX) 


Estimated  Design  Life:  2^000  Cy, 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  (Same  aS  OH  page  3,  11.17*4)  : 

Acceleration: 

ALtitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature; 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Plat  Drop): 

Leakage  Rate:  » 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

_____ 

Page  IX  of  16 


Failure  Rate;  4,319  * 10"6/cy. 

Number  of  Components 

this  Data  Represents:  *J 

Number  of 

Failures  Reported;  2 


MCBF  (in  cycles) : 231 . 5 

Total  Cycles  of  Operation:  3 

Vehicle  Equipment:  X 

Ground  Equipment : 


Drawing  Numbers:  20M30144 

Saturn  I Vehicle 


vendors  Servomechanisms  Inc . 
Locations  S-I  Stage 


December  1965 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Burned  Out 

Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  1 

operates  without 
pressure 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-5  Vehicle  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


II. 17. 4 
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| msfc  manufacturing  ENGINEERING  DIVISION  NASA  I 

DATE 

15  April  1963  s 

NOCmUM 

MPI-2000 

tmi 

SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M30144  LOX  DIFFERENTIAL  STEP  PRESSURE 
SWITCH  ASSEMBLY 

AMOVED  „ LUJ 

/M  ' 

Met 

1 at  4 

1.  DESCRIPTION. 


The  LOX  differential  step  pressure  switch  assembly  20M30144  is  a component 
of  the  LOX  replenishing  system.  The  switch  assembly  is  used  in  the  replen 
ishing  sequence  of  the  LOX  system  for  giving  an  output  indication  at  a 
preset  differential  pressure.  A solid  state  switch  is  used  as  the  indi- 
cating element- 'for  the  switch  assembly.  Also  the  switch  incorporates  an 
integral  thermostat  and  heater.  Adjustment  of  the  switch  assembly  output 
indication  differential  pressure  is  accomplished  by  exchanging  calibrated 
resistors.  The  switch  assembly  is  located  in  the  aft  skirt  of  container 
F3  as  shown  in  the  installation  view.  The  various  functional  character- 
istics of  the  pressure  switch  assembly  are  as  follows: 

1.1  Operating  Characteristics.  The  operating  characteristics  of  the 
switch  assembly  are  as  follows: 


a.  Operating  media:  Air,  gaseous  nitrogen,  and  gaseous  oxygen. 

b.  Nominal  operating  temperature:  -65°  to  +165°  F. 

c.  Proof  pressures:  Without  leakage  between  ports  or  external  leak- 

age. Nominal  differential  - minimum  at  port  "A"  is  30  p.s.i. 
greater  than  at  port  "B. " Reverse  differential  - minimum  at 
port  "B"  is  20  p.s.i.  greater  than  at  port  "A.” 

d.  Burst  pressure  (without  bursting):  160  p.s.l.g.  minimum  applied 

to  to  both  ports  simultaneously.  (CAUTION:  Use  only  for  destruc- 

tive acceptance  testing.) 

e.  Line  operating  pressure:  65  p.s.l.g.  applied  to  both  ports 

simultaneously* 

f.  Increasing  indication  differential  pressure  setting:  26.02  p.s.l.g. 

(obtained  by  exchanging  calibrated  resistors). 

g.  Decreasing  indication  differential  pressure  setting:  Within  0.3 

p.s.i.  of  pressure  specified  in  step  f.  at  supply  voltages 
of  26  to  30  v.d.c.j  0.45  p.s.i.  with  supply  voltages  of  22 
to  26  v.d.c.  or  30  to  32  v.d.c. 

h.  Switch  accuracy:  ±3.5%  of  nominal  pressure  setting  at  supply 

voltages  from  26  to  30  v.d.c.;  ±1.0%  at  supply  voltages  from 
22  to  26  v.d.c.  or  30  to  32  v.d.c. 

1.2  Electrical  Performance  Characteristics.  The  switch  assembly  is 
capable  of  performing  electrically  as  follows: 


i. 


a.  Indicating  element:  Solid  state  swtich. 

b.  Indicating  element  operating  voltage:  22  to  32  v.d.c.  with  28 

v.d.c,  nominal  and  a maximum  of  400  millivolt  ripple. 

c.  Heater  operating  voltage:  100  to  120  volt,  60  cycle,  single  phase 

system  with  110  v.a.c.  nominal. 

d.  Heater  control:  Snap  action  type  thermostat. 

e.  Heater  power*  B0  watts  maximum. 

f.  Insulation  resistance:  50  megohms  minimum  between  each  electrical 

connector  pin  and  the  switch  body  with  500  v.d.c.  applied. 

g.  Switch  indication:  With  inlet  differential  pressure  greater  than 

the  pressure  setting  - output  is  0 v.d.c.  +0.5  v.d.c.  or  -0 
v.d.c.  at  200  ±20  ohms  resistive  load.  With  inlet  differential 


17  Hay  1963 


(Continued  on  Page  4) 


, 1 20M30144 
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MVC  - Fora  1151  (]un.  1951) 


MANUFACTURING  ENGINEERING  DIVISION 


MPI-2000 


CEMEKAL  LOCATION 


//,;  k. 


! • j)  w y/x/, 

i y ^y/y7 

\ VO'  V/ 

y 


INSTALLATION  VIEW  - LOOKING  FORWARD 


0 IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  HIL-STD-130 . 

® STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  NS PC -STD -103 . 

© CARE  MUST  BE  TAKEN  TO  PREVENT  CON- 
TAMINATION DURING  ASSEMBLY. 

0 OR  APPROVED  EQUIVALENT. 

0 CLEAN  AND  CONDITION  ALL  METALLIC 

AND  NONMETALLIC  SURFACES  IN 
ACCORDANCE  WITH  MSPC-SPEC-164. 

0 PERFORM  RECEIVING  AND  INSTALLATION 
INSPECTION  IN  ACCORDANCE  WITH 
PROCEDURE  20M30333  (EO-1), 

© ALL  MATERIALS  OTHER  THAN  SEALANTS 
CONTACTING  GASEOUS  OXYGEN  MUST 
MEET  THE  REQUIREMENTS  FOR  COM- 
PATIBILITY WITH  LOX  IN  ACCORD- 
ANCE WITH  HSFC- SPEC -106. 


LOX  DIFFERENTIAL  STEP  PRESSURE  SWITCH 
ASSEMBLY  ("A"  REV.  6 EO-3)  (SERVO- 
MECHANISMS, INC.  t 200  AVIATION  BLVD. 
EL  SBGUNDO,  CALIF.,  816105,  TYPE  TR 
2124)  0 ® 0 0 ® 0 © 


ORAWN  by: 

REVISION  to: 


20M30144 


REVISION 
OATE  OF 
THIS  PAGE 


ART  CONTROL  NO. 


M-ME-E-1089-A 
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MANUFACTURING  ENGINEERING  DIVISION  NASA 


PROCEDURE 

MPI-2000 


pressure  less  than  the  pressure  setting  - voltage  drop  Is  2 
v.d.c.  maximum  at  200  ±20  ohms  resistive  load. 

1.3  Life  Cycle.  The  switch  assembly  is  capable  of  operating  a minimum  of 
5,000  cycles  without  damage  or  impairment  of  performance. 

CAUTION:  Paragraphs  1.4,  1.5,  and  1.6  constitute  destructive  test 

items  that  are  performed  only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  switch  assembly  is  designed  to 


withstand,  without  damage  or  impairment  of  performance,  six  shocks 
(three  in  each  direction)  of  one  of  the  following  durations  and  wave 
forms  at  35  g's  in  each  of  the  three  major  axes  with  both  ports  pneu- 
matically pressurized  to  65  p.s.l.g. 

10-milliseconds  duration  - triangular  wave,  or  8-milliseconds 
duration  - sine  wave,  or  6-milliseconds  duration  - square  wave. 

1.5  Nonoperating  Vibration  Withstanding  Capability.  The  switch  assembly 
is  designed  to  withstand  without  operating,  without  damage  or  impair- 
ment of  performance,  vibration  at  each  resonant  frequency  for  5 
minutes  duration  in  each  of  the  three  major  axes  with  both  ports  pneu- 
matically pressurized  to  65  p.s.i.g.  under  the  following  conditions: 

20  to  55  c.p.s.  at  3.0  g's,  55  to  100  c.p.s.  at  0.02-inch  double 
amplitude  displacement,  and  100  to  2,000  c.p.s.  at  10.0  g's. 

1.6  Operating  Vibration  Withstanding  Capability.  The  switch  assembly  is 
designed  to  withstand  while  operating,  without  damage  or  impairment  of 
performance,  vibration  at  each  resonant  frequency  for  5 minutes  dura- 
tion in  each  of  the  three  major  axes  while  connected  electrically  and 
pneumatically  under  the  following  conditions: 

20  to  2,000  c.p.s.  at  2.0  g's. 

TEST  AND  DELIVERY  REQUIREMENTS 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 

delivery  of  the  switch  assembly  are  outlined  in  Performance  Specification 

10M01386,  MSFC  Receiving  and  Installation  Inspection  Procedure  20M30333, 

and  Packaging  and  Packing  Specification  10509302. 

REFERENCES : 

3.1  Specifications : 3.2  Standards : 

NASA  - MSFC-SPEC-106 , & -164  Military  - MIL-STD-130,  & MS33586 

Military  - MIL -W- 16 87 8 NASA  - MSFC-STD-105 

3.3  Drawings : 

Ordnance  Corps  - 10509302;  MSFC  - 10419909,  10M01386,  & 20M30333 

EFFECTIVITY 


VEHICLE 


REVISIONS 


"A"  Rev.  and  E0-3 


''A''  Rev.  and  EO-3 


''A''  Rev.  and  EO-3 


"A"  Rev. 


''A''  Rev. 


''A''  Rev. 


SPARES  I BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 


20M30144 


M8FC  - Form  US1-1  (June  1961) 
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REVISION  DATE 


17  May  1963 


SUMMARY 

SHEET 

Nomenclature  switch  Pressure 

Drawing  Numbers:  10414042 
20M30135  * 

Vendor:  Southwestern  Inc.,  MSFC 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2,000  cy. 

Failure  Rate:  4,659  x 10”  /c.y* 

MCBF  (in  cycles):  214.6 

Total  Number  of  Components 
this  Data  Represents:  25 

Total  Cycles  of  Operation: 
1,288 

Total  Number  of 

Failures  Reported:  6 

Vehicle  Equipment : X 
Ground  Equipment: 

December  1965 
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FAILURE 

INDICATIONS 

Burned  Out 

Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 


Pressure : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing : 

Pins/Connectlons 

Shorted: 

Other:  


DATA  SOURCE:  MSFC  Tiine/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS:  SA-2  , 3,  5,  ^ Vehicles  (leSS 

flight  data) 


11.17.5 
Page  2 of  lo 


DATA  S8KBT 


Nomenclature:  Switch  PreSSUT© 


Drawing  Numbers:  104l4042 


Saturn  I Vehicle 


vendor:  Southwestern  Inc. , MSPC 


location:  S-I  Stage 


Estimated  Design  life:  2,000  Cy< 


Failure  Bate:  7,112  x lO^/cy. 


Number  of  Components 

this  Data  Represents;  8 


Number  of 

Failures  Reported;  ^ 


MCBF  (in  cycles):  140.6 

Total  Cycles  of  Operation:  422 


Vehicle  Equipment ; X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration: 

Altitude; 

Badio  Interference: 

Salt  Spray: 

Shock;  6 shocks  at  65  g.  6 milliseconds  square  wave 

High  Temperature:  iSS0!? 

Low  Temperature:  — 65°P 


Ambient  Boom  Temperature; 
Thermal  Shock: 

Shock  Impact  (Elat  Drop): 
Leakage  Bate: 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 


Vibration:  . 55rl40  ups  at  0.03  In.  D.A.d. . 140-2.000  cps 

at  30  g.  ^0^  cpf  ft  


December  1965 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen  • 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtur ed : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  TIME  DATA  REPRESENTS:  SA-2 , 3,  and . 4 Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  Report  # IN-P&VE-E- 

62-5,  January  21,  19^2 
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Additional  infonaation  concerning  the  104l4(?42  component: 
All  three  failures  were  reported  on  Inspection  Reports 


December  1965  (Revision)  II. 17. 5 

Page  5 of 


(Intentionally  Left  Blank) 


taro  - ram  usi  am  iwu 
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MANUFACTURING  ENGINEERING  DIVISION 


GENERAL  LOCATION 


INSTALLATION  VIEW  - LOOKING  FORWARD 


© CLEAN  AND  CONDITION  ALL  METALLIC  AND 
W NONMITALUC  SURFACES  IN  ACCORDANCE 

WITH  KSFC-SPEC-164. 

® STAMP  THE  CURE  DATE  OF  THE  OLDEST 
W PREFORMED  FACK1NC  RUBBER  SEAL  IN 

ACCORDANCE  WITH  MSPC-STD-105. 

© IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

(5)  OR  APPROVED  EQUIVALENT. 

0 L0CKWIR1  IH  ACCORDANCE  WITH  MS33S40. 

0 TORQUE  17  TO  19  INCH- POUNDS. 

© LUBRICATE  WITH  KEL-F-10  POLYMER  OIL  OR 
APPROVED  EQUIVALENT . 

0 TORQUE  TO  3 INCH- POUNDS. 

0 APPLY  LOCK-TITE-A  COWOUND  TO  THREADS. 

0 TORQUE  *0  TO  60  INCH- POUNDS. 

© HOLD  PRESSURE  ADJUSTMENT  SCREW  AND 
W TORQUE  17  TO  19  INCH- POUNDS. 

0 INSTALL  with  THE  KEY  IN  THE  POSITION 
SHOWN. 

© SOLDER  TO  ELECTRICAL  CONNECTIONS  IN 
ACCORDANCE  WITH  MSFC-PROC-13E. 


10414042 

750  P.8.1.  PRESSURE  SWITCH 
(SOUTHWESTERN  INDUSTRIES 
P8S100A)  0 © © 

l. 

H820993C32 

LDCKWIRE  © 

SCREW  0 

2. 

#12-32-0.6094 

3, 

3750 

INLET  FITTWC 
SILICONE  D1APHRAM  © 

4, 

3746-1 

5. 

ACTUATOR  RETAINER 

6. 

3732 

ACTUATOR  ASSEWLY  © 

7. 

#12-32-0.3594 

SCREW  © 

S. 

6457 

COVE! 

9. 

6461 

GASKET 

10. 

6504 

BBACKET  ASSEMBLY 

10. 1 

SW-1913 

CLINCHING  FASTENER 

10.2 

6462 

BRACKET 

SELF  LOCKING  NUT  © 

11. 

#3-56 

12. 

PLATE 

13. 

3822-3 

SWITCH  SHIM  (FISHPAPER) 

14. 

MS250R5-1 

ELECTRICAL  SWITCH 

13. 

SWITCH  SHIM 

16. 

#6-32 

SELF  LOCKING  NUT 

17. 

SPACER 

18. 

6495 

SPACER 

19. 

#5-56-0.4044 

SCREW 

20. 

#6-52-0.6719 

SCREW 

21. 

#0-32-0.2656 

SCREW 

22. 

RETAINING  KING 

23. 

3728 

SPRING  ASSEWLY 

?3.1, 

3702 

LEAP  SPRING 

23.2y 

AH526- 1032-4 

TRUSS  HEAD  SCREW  © 

23.3 

3724 

SPRING  FULCRUM 

23.4 

3723 

SPRING  DRUM 

23.3 

6345 

TIP  INSERT 

24. 

SPRING  WASHER  _ 

23. 

3709 

SPRING  PIVOT  PIN  © 

#12-32 

#12-32-1.23 

#6-40-0.2344 
MS20993C20 
MS3102H-14S- 7P 
SW1507-24 


PRESSURE  ADJUSTMENT  SCREW 

THREADED  INSERT 

8CREW 

LOCKWIRE  ©^ 

RECEPTACLE  ® 

ELECTRICAL  WIRING  (MIUW- 1687BB . 

TYPE  I,  20  GAGE)  © 

CASKET 

CASE 


REVISION 
DATE  Of 
THIS  PACE 


26  Oct  1962 
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1.3  Shock  Withstanding  Capability*  The  switch  Is  designed  to  withstand, 


without  damage  or  impairment  of  performance,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  65  g's  in  each  of  the  three 
major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-mllliseconds  duration  - sine  wave,  or 
6-mllliseconds  duration  - square  wave* 

1.4  Vibration  Withstanding  Capability.  The  switch  is  designed  to  withstand, 


without  damage  or  impairment  of  performance,  vibration  at  each  resonant 
frequency  for  5 minutes  duration  in  each  of  the  three  major  axes  under 
the  following  conditions: 

20  to  55  c.p.s.  at  5 g's, 

55  to  95  c.p.s.  at  0.03 -Inch  double  amplitude  displacement,  and 
95  to  2,000  c.p.s.  at  15  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  switch  are  outlined  in  Performance  Specification  10419971 
and  Packaging  and  Packing  Specification  10509302. 


3.  REFERENCES. 


Specifications : 

Military  - MIL-E-5272 
MIL-Q-9858 

NASA  - MSFC-PROC-158 
MSFC-SPEC-164 


Drawings : 
Ordnance  Corps 


10509302 

10509303 

10419971 


3.2  Standards : 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD-18 

NASA  - MSFC-STD-105 


VEHICLE 


EFFECTIVITY 


REVISIONS 


"B"  Rev. 


•'B'»  Rev. 


"B"  Rev. 


”B»  Rev. 


"B"  Rev. 


SPARES 


10414042 


MSFC  - Fora  1U1-1  INm  19(1) 

II. 17. 5 
Page  10  of  18 


REVISION  DATE 


26  OCT  1962 


DATA  SHEET 


Nomenclatures  Switch  PreSSUTe 

Drawing  Numbers:  20M30135 

Vendors  NASA/MSFC 

Saturn  I Vehicle 

locations  S-I ■:  .Stage 

Estimated  Design  Life:  2,000  Cy. 

Failure  Rate:  3,^J*T2  * lO^/cy. 

MCBF  (in  cycles):  288 

Number  of  Components 

this  Data  Represents;  I *J 

Total  Cycles  of  Operation:  866 

Number  of 

Failures  Reported;  3 

Vehicle  Equipment:  X 
Ground  Equipment  : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  aS  OH  page  3,  II  • 1? 


Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 
Thermal  Shock: 

Shock  Impact  ( Flat  Drop ): 
Leakage  Rate: 

Humidity; 

Random  Noise: 

Sine  Wave  Method: 


Vibration: 


December  19^5 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Run tured : 

Leaking 

Defective : Spring , 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

1 Pins/Connections 

Operation 

~ ~ Shorted: 

Sluggish 

Other: 

2 ^ Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA  REPRESENTS:  SA-5,  6 

7,  and  9 Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE; 
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Additional  information  concerning  the  2QM30135  component: 

All  three  failures  ifere  reported  on  Inspection  Reports. 
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MANUFACTURING  ENGINEERING  DIVISION  * 


NASA 


MANUFACTURING  PLAN 


SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
20M30135  750  P.S.I.  PRESSURE  SWITCH 


18  January  1963 


MP1-2000 


1 of  4 


The  750  p.s.i.  pressure  switch  20M30135  is  a pneumatically  operated  switch 
that  indicates  both  increasing  and  decreasing. pressures  within  the  range 
specified  below.  The  switch  is  a component  of  the  control  pressure  system. 
The  switch  is  used  to  monitor  the  output  pressure  of  the  750  p.s.i.g. 
regulator  assembly  20M30134  that  reduces  the  GNj  pressure  from  the  high 
pressure  sphere  assembly  20M00877  to  approximately  750  p.s.i.g.  The  switch 
is  located  on  the  high  pressure  sphere  assembly  in  the  rear  skirt  of  con- 
tainer F3  as  shown  in  the  installation  view.  The  various  functional 
characteristics  of  the  switch  are  as  follows: 


1.1  Mechanical  Performance  Characteristics.  The  switch  is  capable  of 
performing  mechanically  as  follows: 

a.  Operating  pressure:  750  p.s.i.g.  Internal  pneumatic  pressure. 

b.  Proof  operating  pressure:  1,125  p.s.i.g.  minimum  internal  pneu- 

matic pressure. 

c.  Burst  pressure  (without  failure):  1,875  p.s.i.g.  internal  pneu- 

matic  pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing.) 

d.  Actuating  pressure  (increasing):  625  ± 25  p.s.i.g.  to  obtain 

electrical  continuity  between  the  connector  pins  "B"  and  "Cn. 

e.  Deactuating  pressure  (decreasing):  50  p.s.i.d.  maximum  with 

respect  to  pressure  of  step  d.  above  to  obtain  electrical 
continuity  between  connector  pins  "A”  and  "B". 

f.  External  leakage  with  750  p.s.i.g.  pneumatic  pressure  applied  to 

the  inlet  port:  None  allowed. 

g.  Operating  temperature  range:  -65°  to  +165°  P. 

h.  Operating  media:  Gaseous  nitrogen  or  air. 

1.  Life  cycles:  2,500  cycles  of  operation. 


1.2  Electrical  Performance  Requirements.  The  electrical  performance 
requirements  of  the  switch  are  as  follows: 

a.  Subminiature  switch  details:  Single-pole,  double  throw  with  a 

contact  rating  of  2.5  a.  resistive  load  of  28  v.d.c.  (CAUTION: 
Do  not  apply  more  than  0.5  a.  resistive  load  to  the  switch 
during  fabrication  or  testing.) 

b.  Operating  voltage:  22  to  32  v.d.c.  with  28  v.d.c.  nominal. 

c.  Closed  circuit  contact  resistance  between  electrical  connector 

pins  "A"  and  "B"  or  "B"  and  nCn:  0.5  ohm  maximum*  (NOTE:  At 

no  time  shall  both  indicating  circuits  be  open  or  closed  at  the 
same  time.) 

4.  Insulation  resistance  (500  v.d.c.  test):  50  megohms  minimum 

between  each  isolated  electrical  connector  pin  and  the  switch 
case  or  between  connector  pins  when  their  respective  switch 
contacts  are  fully  open. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 


Continued  on 
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MANUFACTURING  ENGINEERING  DIVISION 


MP1-2000 


m 


GENERAL  LOCATION 


INSTALLATION  VIEW  - 1.3  CUBIC  FOOT  HIGH  PRESSURE 
SPHERE  ASSEMBLY  20H00877 


V 

“ X*\ ! 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MSFC-SPEC-164. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  PACKING  RUBBER  SEAL  IN 
ACCORDANCE  WITH  HSFC-STD-105 . 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL-STD- 130 . 

OR  APPROVED  EQUIVALENT. 

LOCKWIRZ  IN  ACCORDANCE  WITH  MS33340. 

TORQUE  17  TO  19  INCH-POUNDS. 

LUBRICATE  WITH  DOW -CO IN INC  COUP.  D.  C. 
53  GREASE  OR  APPROVED  EQUIVALENT. 

TORQUE  TO  3 INCH- POUNDS. 

APPLY  LOCK-TITE-A  COMPOUND  TO  THREADS. 

TOiqUE  AO  TO  60  INCH-POUNDS. 

HOLD  PRESSURE  ADJUSTMENT  SCREW  AND 
TORQUE  17  TO  19  INCH-POUHDS. 

INSTALL  WITH  THE  KEY  IN  THE  POSITION 
SHOWN. 

SOLDER  TO  ELECTRICAL  CONNECTIONS  W 
ACCORDANCE  WITH  MSFC-PR0C-15B. 


l. 

MB20995C32 

Industries  me.,  pssio 

LOCKVIRE  0 

2. 

#12-32-0.6094 

SCUM  0 
INLET  FITTING 

3. 

3731 

A. 

3746-1 

SILICONE  DIAFHRAH  0 

5. 

ACTUATOR  RETAINER 

6. 

3732 

ACTUATOR  ASSEMBLY  © 

7. 

#12-32-0.3394 

SCREW  0 

S. 

6437 

COVER 

9. 

6461 

GASXRT 

10. 

6304 

BRACKET  ASSEMBLY 

10.1 

SW-1913 

CLINCHING  FASTENER 

10.2 

6462 

BRACKET 

11. 

#3-36 

SELF  LOCKING  NUT  0 

12. 

PLATE 

13. 

3122-3 

SWITCH  SHIM  (FISHPAPER) 

14. 

MS 2 3083-1 

ELECTRICAL  SWITCH 

13. 

SWITCH  SHIM 

16. 

#6-32 

SELF  LOCKING  NUT 

17. 

SPACER 

u. 

6493 

SPACER 

19. 

#3-36-0.4844 

SCRSW 

20. 

#6-32-0.6719 

SCREW 

21. 

#8-32-0.2636 

SCREW 

22. 

RETAINING  KING 

23. 

3728 

SPRING  ASSEMBLY 

23.1 

3702 

LEAP  SPRING  _ 

23.2 

AN326-1032-4 

TRUSS  HEAD  SCREW  0 

23.3 

3724 

SPRING  FULCRUM 

23.4 

3723 

SPRING  DRUM 

23.3 

4343 

TIP  INSIRT 

24. 

SPRING  WASHER 

23. 

3709 

SPRING  PIVOT  PIN  0 

LOCKNUT  0 

PRI88URI  ADJUSTMENT  SCR1 

26. 

#12-32 

27. 

#12-32-1.23 

21. 

THREADED  INSERT 

29. 

#8-40-0.2344 

SCREW 

30. 

M820993C20 

LOCKWIR1  0 _ 

31. 

MS3102E-14S-7P 

RECEPTACLE  A 

ELECTRICAL  WIRING  (MIL-1 

32. 

8W1 307-24 

33. 

6464 

GASKET 

34. 

CASH 

REVISION  TO: 


20M30135 


PLANNER  : 


writer: 


APPROVED  BY: 


MSFC  - Form  1X51-1  (Jim*  1161) 
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1.3  Shock  Withstanding  Capability.  The  switch  is  designed  to  withstand, 
without  damage  or  impairment  of  performance  while  pressurized  pneu- 
matically to  750  ± 10  p.s.i.g.,  six  shocks  (three  in  each  direction) 
of  one  of  the  following  durations  and  wave  forms  at  65  g's  in  each  of 
the  three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-mllliseconds  duration  - sine  wave,  or 
6-mllliseconds  duration  - square  wave. 

1.4  Vibration  Withstanding  Capability.  The  switch  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance  while  pressurized 
pneumatically  to  750  ± 10  p.s.i.g.,  vibration  at  each  resonant  frequency 
for  5 minutes  duration  in  each  of  the  three  major  axes  under  the 
following  conditions: 

20  to  55  c.p.s.  at  5 g's, 

55  to  95  c.p.s.  at  0.03-inch  double  amplitude  displacement,  and 

95  to  2,000  c.p.s.  at  15  g's. 


TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  switch  are  outlined  in  Performance  Specification  10M01378 
and  Packaging  and  Packing  Specification  10509302. 

REFERENCES.’ 


3.1  Specifications : 

Military  - MIL-E-5272 
MIL-Q-9858 
MIL-W-5086 

NASA  - MSFC-PROC-158 
MSFC-SPEC-164 


3.2  Standards : 

Military  - MIL-STD-130 
MS33540 

NASA  - MSFC-STD-105 
Army  Ballistic  Missile 
Agency  - ABMA-STD-18 


Drawings : 
Ordnance  Corps 


10509302 

10509303 

10M01378 


EFFECTIVITY 


MWC  • Tcm  IllW  (run.  1M1) 
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SUMMARY  SHEET 

Nomenclature  Switch,  -High -Pressure  , 

Drawing  Numbers:  10414029,  n: 
20M3013P  - * l-' 

Vendor:  southwestern  Ind. 

Saturn  I Vehicle  * 

Location:  s-I  Stage 

Estimated  Design  Life:  2 000  cy. 

Failure , Rate '20,120  x 10~b/cy*  MCBF  (in  cycles):  49-7 


Total  Number  of  Components 
this  Data  Represents:  79 

Total  Number  of 

Failures  Reported:  57 


Total  Cycles  of  Operation; 

2838* 

Vehicle  Equipment;  x 
Ground  Equipment  : 


December  1965 

* Minimum  operating  time  - Several  component 
serial  numbers  do  not  appear  in  cycle  logs. 

* 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

* Oil/tooisture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

FAILURE 

OF 

OCCURRENCE 

INDICATIONS 

Indicator  Shows i 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/kuptured: 

Defective ; Spring, 
Toggle  Arm,  Oear  Mesh 

Bearing: 

Pins/Connectione 
Shorted : 

Other:  


Incomplete  info  mat  ion- 
1 


DATA  SOURCE;  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


DATA  SHOT 


Nomenclature:  Switch,  High  Pressure 

Drawing  Numbers:  10Al4029 

— . — , : : ] 

vendor:  Southwestern  Ind . 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2000  Cy. 

Failure  Rate:  23*310  x lO^/cy* 

MCBF  (in  cycles):  42.9 

Number  of  Components 

this  Data  Represents : 31 

Total  Cycles  of  Operation: 

944* 

Number  of 

Failures  Reported:  22 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

Acceleration:  .. 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock:  Six  shocks  at  65  g,  6 ms  square  wave. 

High  Temperature:  l60°P 

Low  Temperature: 

Ambient  Boon  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop); 

Leakage  Rate:  NO  l6£tfcclgG  fitllOWfltbXG 

Humidity: 

Random  Noise:  , 

Sine  Wave  Method: 

20-55  cps  at  .5  g;  55-110  cps  at  0.03  in.  D.A.dJ 
Vibrations  110-2000  CpS  at  20  g 

Decembe-  1965  XI.  17 .6 

* Minimum  operating  time  - serial  number  Page  3 of  16 

25276,22400,22000,25359,25309,25252,  . 

22409,  25311,  25357  do  not  appear  in  cycle  logs. 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured: 

Defective : Spring , 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  __ 

Inc omplete  Information 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-2,  SA-3,  and  SA-4  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MSFC  Memo  NO.  IN-P&VE- 

E-62-5,  January  21,  1962 
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Additional  Information  concerning  the  104l4029  component: 


Most  of  "out  of  specification"  failures  fell  into  the 
following  ranges  outside  of  tolerance. 


No. 

psig 

High 

No. 

psig 

Low 

|;'r;  4 

12  - 20 

3 

10  - 

80 

4 

35  - 154 

4 

90  - 

150 

Of  the  22 

complaints, 

six  were  reported 

on  the 

Unsatis 

factory  Condition  Reports  and  16  were  reported  on  the  In 


spec t ion  Reports. 


December  1965 
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SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
1041402?  HIGH  PRESSURE  SWITCH 


OME 

10  May  1962 

hpopuw 

EP-140 

Avmovw 

n.tu- 

wot 
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1,  DESCRIPTION. 

The  high  pressure  switch  10414029  is  a single-pole,  double  throw  high, 
pressure  OK  switch  that  Indicates  both  increasing  and  decreasing  pres- 
sures within  the  range  specified  below.  The  switch  Is  a component  on 
the  fuel  container  pressurization  system,  S-V  dummy  stage  water  ballast 
system,  helium  system,  control  pressure  system,  and  air  bearing  GN2  supply  ; 
system.  One  switch  is  used  In  each  of  the  systems  stated  except  for  the 
air  bearing  GN2  supply  system  on  vehicles  SA-3  and  -4  that  uses  one  switch 
for  the  ST-90  and  another  for  the  ST-124  stabilized  platform  air  bearing 
supply  sphere  assemblies.  The  switches  are  installed  on  the  radial  beam 
between  fins  I and  II  on  the  spider  beam  in  the  fuel  container  pressuri- 
zation system,  payload  section  high  pressure  sphere  assembly,  fin  11  of 
the  spider  beam  in  the  helium  bottle  assembly,  control  pressure  high 
pressure  sphere  assembly  in  the  rear  skirt  of  container  F2 , and  air  bear- 
ing GN2  supply  system  high  pressure  sphere  assemblies  on  the  forward  side 
of  the  spider  beam  on  fin  I and  on  the  radial  beam  between  fins  III  and 
IV  as.  shown  in  the  Installation  views.  The  various  functional  charac- 
teristics of  the  high  pressure  switch  are  as  follows: 

1.1  Mechanical  Performance  Characteristics . The  switch  is  capable  of 

performing  mechanically  as  follows: 

a.  Operating  pressure:  3,100  p.s.i.g.  internal  pneumatic  pressure. 

b.  Proof  operating  pressure:  5,000  p.s.i.g.  internal  pneumatic 

pressure. 

c.  Burst  pressure  (without  rupture):  7,500  p.s.i.g.  (CAUTION : Use 

only  for  destructive  acceptance  testing.) 

d.  Actuating  pressure  (increasing):  3,050  ± 61  p.s.i.g.  to  obtain 

continuity  between  electrical  connector  pins  "B"  and  "C". 

e.  Deactuating  pressure  (decreasing):  2,600  p.s.i.g.  minimum  to 

obtain  continuity  between  electrical  connector  pins  nAn  and  "B" . 

f.  Leakage  with  3,100  p.s.i.g.  maximum  Internal  pneumatic  pressure 

g.  Operating  temperature  range:  -40*  to  +160°  F. 

h.  Operating  media:  Air,  helium,  or  gaseous  nitrogen. 

1.2  Electrical  Performance  Requirements.  The  electrical  performance 

requirements  of  the  switch  are  as  follows: 

a.  Insulation  resistance  (500  V.  test):  50  megohms  minimum  between 

the  electrical  connector  pins  (circuit  open)  and  between 

each  pin  and  the  switch  case. 

b.  Rating:  2. 5 a.  inductive  load  at  18  to  30  v.d.c. 
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DBTALLATIOM  VIEW  - LOCK  DC  FORWARD 
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APPLICABLE  ONLY 
VEHICLES  SA-3  ft 
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GENERAL  LOCATION 


'4/4^ 


^rv- 


x- 

fih  iv  4' 


rw  n 

/ 

INSTALLATION  VUV  - LOOKING  AIT 


INSTALLATION  VUV  - LOOKING  AIT 


• i / 


INSTALLATION  V11U  - PAYLOAD  SECTION 

IjOOKXNG  forward 


CLEAN  AND  CONDITION  ALL  WTALLIC  AND 
MONWTALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10309305. 

STAMP  THE  CUKE  DATE  OF  THE  OLDEST 
P RE  FORMED  PACKING  RUIBER  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 

IDENTIFY  1Y  MARKING  IN  ACCORDANCE  WITH 
MIL* STD- 130. 

OR  APPROVED  EQUIVALENT . 

TORQUE  135  TO  150  INCH- POUNDS . 

LUBRICATE  WITH  DON -CORNING  CORF. 

D.C.33  SILICONE  GREASE  OR  APPROVED 
EQUIVALENT. 

PACK  RELIEF  VENT  WITH  DOW-CORNING  CORF. 
D.C.33  SILICONE  GREASE  OR  APPROVED 
EQUIVALENT. 

TORQUE  16  TO  20  INCH-POUNDS. 

SOLDER  ELECTRICAL  CONNECTIONS  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10309300. 

TORQUE  30  TO  AO  INCH- POUNDS, 

LOCKMIRE  IN  ACCORDANCE  WITH  W335AO. 


#•-32 

6454-1 

W29513-13 


3824 

3003 

3585-0*CH-£ 


MB20995C32 

6347 


HICK  PRESSURE  SWITCH  ("■"  REV. 

EO-2  ft  -3)  (SOUTHWESTERN 
INDUSTRIES  , UK.  , LOB  ANGELES  45 , 
CALIF.,  Ft 3 BOO- 2800)  ® ® ©® 
PISTON  RETAINER  (MADE  PMNT/iT  - 20 
X 3/8  STD.  SCREW)  ® ' 

1/16- INCH  DIAWTER  WYLCK  PELLET 
PXSTCN  ® _ 

QUAD  RAW  <3/16- INCH  ID)  ffi 

QUAD  RING  (3/16-INCH  ID)  ® 

NYLON  LOCKED  COVER  SCREW  (4  PLACES) 
INLET  PITTING  ® © A 

PREFORMED  PACKING  (O-RINC)  ® ® 
PISTON  BALL  (0.3123-INCH  DIAHRER- 
STEEL) 

SWITCH  IALL  (0.1250- INCH  DIAMRER- 
STEEL) 

PISTON  BALL  GUIDE 
SPRING  SKAT 
C0W1KSSICN  SPRING 
NYLON  LOCKED  COVER  SCREW 
MWFLATS 
COWER  PLATE 

COVER  PLATE  CASKET  ® 

LOCK  NUT  (2  FLACKS) 

AUXILIARY  ACTUATOR  (MADE  FROM 
MWBAPOLIS  HONEYWELL  AUXILIARY 
ACTUATOR  JS- 10000) 

MXLLI-SVRCN  (MIU.I-SWITCH  CO. 

PRAMKPOKD,  IHD.)  ® 

SWITCH  SHIM  (FISHPAPER) 


SCREW  ® 

WASHER 

SPECIAL  WASHR 
ADJUSTING  PLATE 

SCREW  LOCKING  IWSIRT  (RKLI-COIL) 

(2  PLACES)  ® _ 

ELECTRICAL  WIRING  ® 

dowel  pin 

THRXAOCD  STEEL  INSERT 
SPRING  ADJUSTWTT  SCREW  (MADE  FROM 
t~2tnr  X It  STEEL  STD.  SOCKET  WAD 
SIT  SCREW.  AMBALED  WORE  NACNMING) 
LOCKNUT  (MADE  IRON  STD.  i-lNU  HKXACON 
JAM  NUT)  ® 

LOCXWIRE  ® 

ELECTRICAL  CONNECTOR  (CANNON 
GS02- 108L-3P-003)  ® 

■/W.I  pa  (TO  rn  0.046-TO  0.056-n»CH 
DIAKTER  HOLE) (3  PLACES) 

MACKINED  ROUSING  (MADE  PROM  3816 
CASTING) 


10414029 


EO’S 

-2  and  -3 

ART  CONTROL  NO. 

t 

M-MI-IFI40-  739 

REVISION 
DATE  OF 
THIS  PAGE 
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ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED 


Altitude: 


Radio  Interference 


Ambient  Room  Temperature 


Thermal  Shock: 


DATA  SHEET 

Nomenclature:  Switch,  High  Pressure 

Drawing  Numbers:  20U30130 

vendor:  Southwestern  Ind. 

Sat  turn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2000  • 

Failure  Rate:  l8,48^  x 10~^/cy. 

MCBF  (to  cycles):  54.1* 

Number  of  Components 

this  Data  Represents:  l±Q 

Total  Cycles  of  Operation: 

1894 

Number  of 

Failures  Reported ; 35 

Vehicle  Equipment : X 

Ground  Equipment: 

Leakage  Rate 


Humidity: 


Random  Noise 


Sine  Wave  Method: 


Vibration: 


December  19&5 

♦Minimum  operating  time  - Serial  numbers 
25436  and  25454  do  not  appear  in  cycle 
■logs:. 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

3 

Burned  Out 
Erratic 

1 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

2 

Leaking 

Noisy 

1 

Over  Heated 

Operation 

Sluggish 

21 

Out  of  Specs 

Oil/Moisture 

3 

Saturation 

Sticking 

Would  Not  Open 
Would  Not  Close 
Pressure : 

None 

Low 

High 

FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open  1 

1: 

No  Close 

¥ 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured: 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-10  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  . . 

flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


11.17.6 
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Additional  information  concerning  the  20^30130  component: 

Most  of  "out  of  specification"  failures  fell  into  the 
following  ranges  outside  of  tolerance: 

psig  psig 

No.  High  ' No.  Low 

2 18  - 19  7 10  - 35 

6 53  - 500 

Eleven  failures  were  reported  on  the  Unsatisfactory 
Condition  Reports  and  twenty-four  failures  reported  on  the 
Inspection  Reports . 


December  196$ 
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MSEC  MANUFACTURING  ENGINEERING  DIVISION  NASA 


MANUFACTURING  PLAN 


SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M30130  HIGH  PRESSURE  SWITCH 


1.  DESCRIPTION. 

The  high  pressure  switch  20M3013Q  is  a high  pressure  OK  switch  that  indicates 
both  increasing  and  decreasing  pressures  within  the  range  specified  below. 

The  switch  is  a component  of  the  fuel  container  pressurisation  system,  LOX 
and  fuel  slosh  measurement  helium  system,  control  pressure  system,  and  gas 
(formerly  air)  bearing  GN2  supply  system.  One  switch  is  used  in  each  of  the 
systems  stated  except  the  gas  bearing  GN2  supply  system  that  uses  one  switch 
on  the  ST-90  and  another  on  the  ST-124  stabilised  platform  high  pressure 
sphere  assembly  20M00976.  In  the  fuel  container  pressurisation  system,  the 
switch  is  installed  on  the  D-139  pressure  gage  assembly  10M10290.  In  the 
LOX  and  fuel  slosh  measurement  helium  system,  the  switch  is  Installed  on  the 
pressure  bottle  mounting  assembly  20M00925.  In  the  GN2  control  pressure 
system,  the  switch  is  installed  on  the  1.5  cubic  foot  high  pressure  sphere 
assembly  20M00877.  The  switch  is  located  in  the  154- inch  instrument  unit 
assembly,  forward  skirt  of  container  L2,  and  rear  and  forward  skirts  of 
container  F3  as  shown  in  the  Installation  views.  The  various  functional 
characteristics  of  the  switch  are  as  follows: 

•Mechanical  Performance  Characteristics.  The  switch  is  capable  of 
performing  mechanically  as  follows: 

a.  Operating  pressure:  3,100  p.s.i.g.  internal  pneumatic  pressure. 

b.  Proof  operating  pressure:  4,650  p.s.i.g.  internal  pneumatic 

pressure. 

c.  Burst  pressure  (without  rupture):  7,750  p.s.i.g.  minimum  internal 

pneumatic  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing . ) 

d.  Actuating  pressure  (increasing):  2,835  ± 100  p.s.i.g.  to  obtain 

continuity  between  electrical  connector  pins  "B"  and  "C". 

e.  Deactuatlng  pressure  (decreasing):  2,600  p.s.i.g.  minimum  to 

obtain  continuity  between  electrical  connector  pins  "A”  and  "B". 

f.  Operating  temperature  range:  -40°  to  +160°  P. 

g.  Operating  media:  Air,  helium,  or  gaseous  nitrogen. 

h.  Storage  temperature  withstanding  capability:  -65°  F. 

1.  Life  cycle  withstanding  capability:  2,500  cycles  of  operation. 

1.2  Electrical  Performance  Requirements.  The  electrical  performance 
requirements  of  the  switch  are  as  follows: 

a.  Insulation  resistance  (500  V.  test):  50  megohms  minimum  between 

the  electrical  connector  pins  (circuit  open)  and  between  each 
connector  pin  and  the  switch  case . 

b.  Subminiature  indicating  switch  details:  Single-pole,  double  throw 

with  an  inductive  load  rating  of  2.5  a.  at  28  v.d.c. 

c.  Circuit  resistance:  0.5  ohm  maximum  between  electrical  connector 

pins  "A"  and  "B"  (circuit  closed)  and  pins  "B"  and  nC"  (circuit 
closed). 

d.  Operating  voltage  range:  22  to  32  v.d.c.  with  28  v.d.c.  nominal. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

(Continued  on  oaae  4) , 
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INSTALLATION  VIEW  - 1,5  CUBIC  FOOT  MICH 
PRESSURE  SPHERE  ASSEMBLY  20M00877 


INSTALLATION  VIEW  - ST-90  AND  ST-124  HIGH 
PRESSURE  SPHERE  ASSEMBLY  20M00976 


INSTALLATION  VIEW  - 0-139  PRESSURE  GAGE 
ASSEMBLY  10H10290 


: notes  : 


© 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NOMKALUC  SURFACES  EXCEPT  ELEC- 
TRICAL COMPONENTS , IN  ACCORDANCE 
WITH  MSPC-SPIC-164. 


© 


SIAM?  THE  CUU  DATE  OF  THE  OLDEST 
PREFORMED  PACKING  RUBBER  BEAL  IN 
ACCORDANCE  WITH  HSFC-STD-103 . 


© 


IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL-STD-130. 


OR  APPROVED  EQUIVALENT. 

TORQUE  135  TO  150  INCH-POUNDS. 


© 

© 


LUBRICATE  WITH  DWO- CORNING  CORF. 
D.  C.  55  SILICONE  CREASE  OR 
APPROVED  EQUIVALENT. 


PACK  RELIEF  VENT  WITH  D0W-C0RN1NG 
COUP.  D.  C.  55  SILICONE  GREASE  OR 
APPROVED  EQUIVALENT. 


© 

© 


TORQUE  16  TO  20  INCH-POUNDS. 


SOLDER  ELECTRICAL  CONNECTIONS  IN 
ACCORDANCE  WITH  MSFC -PROC- 158. 


© 

© 


TORQUE  30  TO  40  INCH-POUNDS. 
LOCKWIRE  IN  ACCORDANCE  WITH  MS 3 3 540. 


1 


i— 


F3 

TT- 


-E2. 


GENERAL  LOCATION 


- | 

III 

INSTALLATION  VIEW  - PRESSURE  BOTTLE  MOUNTING 


DRAWN  BY: 

PLANNER  : C 

writer: 

€2. 

approveo  by:  > 

DRAWING 

RELEASE 
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20M30130 

HIGH  PRESSURE  SWITCH  (EO-1)  (SOUTHWESTERN 

INDUSTRIES,  INC.,  LOS  ANGELES  43. 

CALIT. . P83B00-28O0)  00®0 

i. 

6421-1 

POSITION  RETAINER  (MADETROM  77l6  - 20 

X 3/S  STD.  SCREW)  0 

2, 

1/16-INCH  DIAMETER  NYLOK  PELLET 

3. 

3100-1 

PISTON  F A 

4. 

QUAD  RING  (3/16-INCH  ID)  ® 

5. 

QUAD  RING  (3 /16-INCH  ID)  0 

NYLON  LOCKED  COVER  SCREW  (4  PUCES) 
INUT  FITTING  0 ® 

PREFORMED  PACKING  (0-TING)  © 0 
PISTON  BALL  (0.3125-INCH  DIAMETER  - 

6. 

#1-32 

7. 

6454-1 

e. 

HB29S13-I3 

9. 

STEEL) 

10. 

SWITCH  BALL  (0.1250-INCH  DIAMETER  - 

■TEEL) 

11. 

3815 

PISTON  BALL  GUIDE 

12. 

3811*3 

SPRING  SEAT 

13. 

6395 

COMPRESSION  SPRING 

14. 

#4-40 

NYLON  LOCKED  COVER  SCREW 

15. 

6471 

NAMBPUTE 

16. 

3812 

COVER  PUTS 

17. 

3821 

COVER  PLATE  GASKET  0 

18. 

#2-56 

LOCK  NUT  (2  PUCES) 

19. 

3825 

AUXILIARY  ACTUATOR  (MADE  FROM 

MINNEAPOLIS  HONEYWELL  AUXILIARY 
ACTUATOR  J8- 10000) 

20. 

1BM1 

MILLI- SWITCH  (MILLI -SWITCH  CO. 

FRANKFORD,  INC.)  0 
SWITCH  SHIM  (FISHPAPER) 

21. 

3822-3 

22. 

#6-32 

SCREW  © 

23. 

#6-32 

SCREW  0 

24. 

WASHER 

25. 

3824 

SPECIAL  WASHER 

26. 

3803 

ADJUSTING  PLATE 

27. 

3585-06CN-1/4 

SCREW  LOCKING  INSERT  (HELX-COIL) 

28. 

(2  PUCES)  0 _ 

ELECTRICAL  WIRING  (MIL-W-5086)  0 

29.  . 

DOWEL  PIN 

30. 

THREADED  STEEL  INSERT 

31. 

6422 

SPRING  ADJUSTMENT  SCREW  (MADE  FROM 

1/4-28NF  x 1-1/4  STEEL  STD.  SOCKET 
HEAD  SET  SCBEW.  ANNEALED  BEFORE 
MACHINING) 

32. 

3819 

LOCKNUT  (MADE  FROM  STD.  1/4-28NF  HEXAGON 

JAM  NUT)  0 

33. 

M820995C32 

LOCKWIRE  © 

34. 

6347 

ELECTRICAL  CONNECTOR  (CANNON  GS02-10SL- 

3P-003)  © 

35. 

ROLL  PIN  (TO  FIT  0.046-  TO  0.056-INCH 

DIAMETER  HOLE)  (3  PUCES) 

36. 

3802 

MACHINED  HOUSING  (MADE  FROM  3816 

CASTING) 

revision  to:  20M30130 
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REVISION 
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MANUFACTURING  PLAN 

1*3  Shock  Withstanding  Capability.  The  switch  is  designed  to  withstand, 
without  damage  or  impairment  of  performance  while  pressurized  pneu- 
matically to  a minimum  of  3,100  p.s.i.g.,  six  shocks  of  one  of  the 
following  durations  and  wave  forms  at  65  g's  in  each  of  the  three 
major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave# 

1.4  Vibration  Withstanding  Capability.  The  switch  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance  while  pressurized 
pneumatically  to  a minimum  of  3,100  p.s.i.g.,  vibration  at  each 
resonant  frequency  for  5 minutes  duration  in  each  of  the  three  major 
axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  3.0  g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  switch  are  outlined  in  Performance  Specification  10M01147 
and  Packaging  and  Packing  Specification  10509302. 

REFERENCES. 


3.1  Specifications : 

Military  - MIL-E-5272 
MIL-Q-9858 

NASA  - MSFC-SPEC-164 
MSFC-PROC-158 

3.3  Drawings : 

Ordnance  Corps  - 10509302 
10509303 

MSFC  - 10M01147 


VEHICLE 


SA-S 


SA  6 


SA-7 


SA-  8 


SA-  9 


SA-IO 


SPARES 


3.2  Standards : 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD-18 
NASA  - MSFC-STD-105 


EFFECTIVITY 


REVISIONS 


EO-1 


EO-1 


E0-1 


EO-1 


EO-1 


E0-1 


BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 
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REVISION  DATE 


SUMMARY  SHEET 


nomenclature  Step -Pressure^  (fttel) 

Drawing  Numbers:  io4l4o8l, 

20M30154  •■7', 

" Vendor:  Servomechanism  Inc . . 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2000  cy. 

Failure  Rate:  15,822  x l°”^/cy 

MCBF  (in  cycles):  63.2 

Total  Number  of  Components 
this  Data  Represents;  i2j. 

Total  Cycles  of  Operation: 
759 

Total  Number  of 

Failures  Reported:  12 

Vehicle  Equipment : X 

Ground  Equipment; 

December  1965 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

' Oil/taolsture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Cloae 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Plns/Connections 

Shorted: 

Other:  


DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-2  through  SA-5  Vehicles  (less 
flight  data) 
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SATA  SHBET 

Nomenclature: 

Switch,  Step  Pressure 

(fuel) 

Drawing  Numbers: 

i ■ 

10414081 

Vendor* 

Servomechanisms  Inc . 

Saturn  I Vehicle 

* ' ' • . . Y • 

Location:  S-I  Stage 

Estimated  Design  Life:  2000  Cy; 


jC 

Failure  Rate:  45,(545  * 10  Ay. 

(In  cyclfea):  22  .2 

Number  of  Components  ' 

Total  Cycles  of  Operation: 

this  Data  Represents:  *J 

222 

Number  of 

Vehicles  Equipment:  X 

Failures  Reported:  10 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PBRFOBIlEDt 

Acceleration: 

...  " 

;■  j 

Altitude: 

. : : . ... 

Radio  Interferince: 

Salt  Spray: 

shock:  3 shocks  35  g in  planes*  1 psi  above  and  below 

actuation 

High  Temperature:  l65  °P 

Low  Temperature:  -65  °F 

Ambient  Room  Temperature: 

. 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 

Non-operating  2< 

3-55  cps  at  5 g*  55-110  cps  at 

vibration,  0.03"  D.A.d. * 110-2000  cps  at  20  g 

December  196$ 
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FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

Op  FAILURE 

OCCURRENCE  INDICATIONS 

Burned  Out  Indicator  Shows: 

Erratic  N°  °Pen 

Foreign  Material  No  Close 

Frozen  Mechanical: 

Improper  Seating  Binding: 

Intermittent  Broken/Cracked: 

Inoperative  Broken/Runtured: 

Leaking  Defective:  Spring 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation  Shorted: 

Sluggish 

Other:  

Q Out  of  Specs 

— Z—  ■ ]_  Output  voltage  un- 

Oil/Moisture  Stable 

Saturation  

Sticking  . 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-2  through  SA-4  Vehicles  (less  flight 
CALENDAR  TIME  DATA  REPRESENTS:  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  MgFC  Report  NO.  IN-P&VE- 

E-65-2,  January  21,  1962 
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Additional  information  concerning  the  104l4o8l  component: 

....  . ' ...  5 ; . . ...  ....  ••  ..  : J* 

The  normally  open  fuel  step  pressure  switch  is  calibrated 
to  sense,  through  pressure,  a predetermined  filling  level  in 
the  fuel  tanks.  When  the  switch  becomes  actuated,  its  closed 
contacts  cause  a ground  system  indicator  to  become  energized. 
The  switch  signals  to  GSE  that  the  fuel  level  has  exceeded  100# 
full. 


1.  Vendor  - Servomechanisms,  Inc.  Western  Division, 

Part  No.  81608,  Type  TR  2125 

2.  Location  - Station  210  in  fuel  tank  No.  3 

3.  Service  - GN2  fuel  vapor  and  RP-1  fuel 

4.  Temperature  - Operating:  -65  to  l65°P 

5.  Pressure  - 

a.  Operating:.  The  switch  has  one  switching  point, 

15  psig;  the  switching. point  is  adjusted  by 
exchanging  calibrated  resistors 

b.  Line  pressure:  65  psig  minimum 

c.  Burst  pressure:  160  psig  minimum,  both  ports 

simultaneously 

d.  Pressure  diffe rent 30  psig  minimum  (normal), 
20  psig  minimum  (reverse) 

6.  Leakage  - No  external  leakage  or  leakage  between  p6rts 

7.  Electrical  Characteristics  - 


A.  Switch: 

(1)  Type:  Solid  state 

(2)  Operating  voltage:  22  to  32  vdc,  28  vdc 

nominal 

(3)  Accuracy:  Indicates  within  0.556  of  nominal 

pressure  setting  at  26  to  30  vdc,  within 
I.056  at  22  to  2o  vdc  and  30  to  32  vdc 


December  l£6$ 
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(4)  Decreasing  pressure:  Indicates  within  0.3 

psig  of  increasing  pressure  setting  at  26 
to  30  vdc,  within  0.45  psig  at  22  to  26  vdc 
and  30  to  32  vdc 

b.  Heater: 

(1)  Control:  Thermostat 

(2)  Operating  voltage:  100  to  120  vdc,  60 

cycles,  single  phase,  110  vdc  nominal 

(3)  Power:  80  watts  maximum 

c.  Thermostat:  Snap  action  type 

d.  Insulation  resistance:  50  megohms  minimum,  be- 

tween all  pin  connections  and  switch  body 

e.  Indicating  element  operating  voltage:  28  vdc 

nominal,  and  a maximum  of  400  millivolt  ripple 


Nine  failures  were  reported  on  the  Inspection  Reports > 
one  was  reported  on  an  Unsatisfactory  Condition  Report . 


December  1965 


DATA  SHEET 


Nomenclature*  Switch,  Step  Pressure  (fuel) 

Drawing  Numbers*  20H30154 

vendor*  Servamechnalsms  Inc . 

Saturn  I Vehicle 

Location:  S— I Stag** 

Estimated  Design  Life;  2000  Cy  * 

Failure  Bate:  3724  x 10~^/cy. 

MCBF  (in  eye  lee).:  268*5 

Number  of  Components 

Total  Clydes  of  Operation: 

this  Data  Represents:  y 

537 

Number  of 

Vehicle  Equipment ; X 

Failures  Reported : 2 

Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  ggjQg  aS  page  3,  II.  17. 7 

Acceleration: 

Altitude: 

Radio  Interference:  — : 

Salt  Spray: 

Shock: 

High  Temperature : 

Low  Temperature: 

Ambient  Root  Temperature: 

* 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Kate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method; 

Vibration: 

Decembc"  19^5 
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FAILURE 

INDICATIONS 

Burned  Out 

Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruotured: 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


Other: 


Pressure: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  sa-5  Vehicle  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 
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Additional  Information  concerning  the  2QM3Q154  components 
Two  failures  were  reported  on  Inspection  Reports. 


m 
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I MSFC  MANUfACTUWNG  ENGINKBWG  DIVISION  NASA 


OAff 

28  June  1963 

HKXHMW 

MPI-2000 

SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20*130154  FUEL  STEP  PRESSURE 
SWITCH  ASSEMBLY 

PAGE 

1 « 4 £ 

1.  DESCRIPTION. 

The  fuel  step  pressure  switch  assembly  20M30154  is  a component  of  the  fuel 
fill  end  drain  system.  The  switch  assembly  is  used  to  give  an  output  indi- 
cation that  energises  an  indicator  showing  that  the  fuel  has  reached  a 
specific  predetermined  filling  level.  A solid  state  switch  is  used  as  the 
indicating  element  in  the  switch  assembly.  Also  the  switch  assembly  incor- 
porates an  integral  thermostat  and  heater.  Adjustment  of  the  switch  assembly 
output  indication  differential  pressure  is  accomplished  by  exchanging  cali- 
brated resistors.  The  switch  assembly  is  located  in  the  aft  skirt  of 
container  F4  as  shown  in  the  installation  view.  The  various  functional 
characteristics  of  the  pressure  switch  assembly  are  as  follows.: 

1.1  Operating  Characteristics.  The  operating  characteristics  of  the  switch 
assembly  are  as  follows: 

a.  Operating  media:  Air,  gaseous  nitrogen,  and  RP-i  fuel  or  fuel  vapor. 

b.  Operating  temperature  range:  -65*  to  +165*  F. 

c.  Proof  pressures  without  leakage  between  ports  or  external  leakage: 

Normal  differential  - ralnlnnmi  at  port  "A"  is  30  p.s.i.  greater 
than  at  port  ttB."  Reverse  differential  - minimum  at  port  MBn  Is 
20  p.s.i.  greater  than  at  port  "A.n 

d.  Burst  pressure  (without  rupture):  160  p.s.l.g.  minimum  applied  to 

both  ports  simultaneously.  (CAPTION:  Use  only  for  destructive 

acceptance  testing.) 

e.  Line  operating  pressure:  65  p.s.l.g.  applied  to  both  ports 

simultaneously.  ■ * 

f.  Increasing  indication  differential  pressure  setting:  18.84  p.s.l.g. 

(obtained  by  exchanging  calibrated  resistors). 

g.  Decreasing  Indication  differential  pressure  setting:  Within  0.3 

p.s.i.  of  pressure  specified  i i step  f.  at  supply  voltages  of 
26  to  30  v.d.c.;  0.45  p.?  '.  with  supply  voltages  of  22  to  26 
v.d.c.  or  30  to  32  v.d.c. 

h.  Switch  accuracy:  ±0.5%  of  nominal  pressure  setting  at  supply 

voltages  from  26  to  30  v.d.c.;  ±1.0%  at  supply  voltages  from  22 
to  26  v.d.c.  or  30  to  32  v.d.c. 

1.2  Electrical  Performance  Characteristics.  The  switch  assembly  is  capable 
of  performing  electrically  as  follows: 


a.  Indicating  element:  Solid  state  switch. 

b.  Indicating  element  operating  voltage:  22  to  32  v.d.c.  with  28  v.d.c. 

nomine!  and  a maximum  of  400  millivolt  ripple. 

c.  Heater  operating  voltage:  100  to  120  volt,  60  cycle,  single  phase 

system  with  110  v.a.c.  nominal. 

d.  Heater  control:  Snap  action  type  thermostat. 

e.  Heater  power:  80  watts  maximal. 

f . Insulation  resistance:  50  megohms  minimum  between  each  electrical 

connector  pin  and  the  switch  body  with  500  v.d.c.  applied. 

g.  Switch  indication:  With  the  inlet  differential  pressure  greater 

than  the  pressure  setting  - output  is  0 v.d.c.  +0.5  v.d.c.  or  -0 
v.d.c.  with  a 200  ±20  ohms  resistive  load.  With  inlet  . 


' _ . LL  1 ' "" 

M*rc  - Tom  list  (*»•  i«t) 


( Cont lnued  on  Page  4) 
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MSFC 

MANUFACTURING  ENGINEERING  DIVISION  NASA 

PAGE 

2 of  4 

PROCEDURE 

MPI-2000 

MANUFACTURING  PLAN 

SWITCH  a HEATER  RECEPTACLE  CONNECTOR  PIN  FUNCTIONS 


NOTES: 

1.  SEE  PAGE  4 FOR  THE  20M30I54  FUEL  STEP 
PRESSURE  SWITCH  ASSEMBLY  EFFECTIVITY. 

2.  THE  APPROXIMATE  OVERALL  DIMENSIONS  OF 
THE  PRESSURE  SWITCH  ASSEMBLY  ARE  2.47 
BY  3.03  BY  7.00  INCHES. 

3.  THE  APPROXIMATE  UNIT  WEIGHT  IS  2.5S 
POUNDS. 

4.  EXPLODED  AND  CUTAWAY  VIEWS  ARE  NOT 
SHOWN  DUE  TO  LACK  OF  INFORMATION. 


RECEPTACLE 

PIN 

NO. 

PIN  FUNCTION 

PT02—E— 8— 4P 
(SWITCH 
CONNECTOR) 

A 

28V.D.C.-NEG.,  INPUT  B OUTPUT 

B 

28V.D.C.-P0S.,  INPUT 

C 

28V.D.C.-P0S.,  SWITCH  OUTPUT  \ 

D 

BLANK 

PT02-E-8— 2P 
(HEATER 
CONNECTOR) 

A 

115  V.  A. C.—  HIGH 

B 

II5V.A.C.-L0W 

DRAWN  IY: 


PLANNER: 


Kkifiiuiciiyfi 

U IWInKVUIW 

DRAWING 

RELEASE 


REVISION  TO* 


20M30154 


EOS 


-3 


ART  CONTROL  NO. 


M-ME-E-1195 


REVISION 
DATE  OF 
THIS  PAGE 


MSFC  - Form  1X51-1  (Jun*  1S«1) 

\II.17.7 

^jPage  12  of  l4 


i 


Of  4 


(con. ) 


MANUFACTURING  ENGINEERING  DIVISION 


MPI-2000 


A • A ii./  - , - 

pressure  less  than  the  pressure  setting  - voltage  drop  is  Z 
v.d.c.  maximum  with  a 200  ±20  ohms  resistive  load. 

1.3  Life  Cycle.  The  switch  assembly  is  capable  of  operating  a minimum  of 
5,000  cycles  without  damage  or  impairment  of  performance. 

CAUTION:  Paragraphs  1.4,  1.5,  and  1.6  constitute  destructive  test  items 

that  are  performed  only  at  the  option  of  the  procuring  activity. 

1.4  Shock  Withstanding  Capability.  The  switch  assembly  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  six  shocks 
(three  in  each  direction)  of  one  of  the  following  durations  and  wave 
forms  at  35  g's  in  each  of  the  three  major  axes  with  both  ports  pneu- 
matically pressurized  to  65  p.s.i.g.: 

10-milliseconds  duration  - triangular  wave,  or  8-milliseconds 
duration  - sine  wave,  or  6-milliseconds  duration  - square  wave. 

1.5  Nonoperating  Vibration  Withstanding  Capability.  The  switch  assembly  is 
designed  to  withstand  without  operating,  without  damage  or  impairment  of 
performance,  vibration  at  each  resonant  frequency  for  5 minutes  duration 
in  each  of  the  three  major  axes  with  both  ports  pneumatically  pressur- 
ized to  65  p.s.i.g.  under  the  following  conditions: 

20  to  55  c.p.s.  at  3.0  g's,  55  to  100  c.p.s.  at  0.02-inch  double 
amplitude  displacement,  and  100  to  2,000  c.p.s.  at  10.0  g's. 

1.6  Operating  Vibration  Withstanding  Capability.  The  switch  assembly  is 
designed  to  withstand  while  operating,  without  damage  or  impairment  of 
performance,  vibration  at  each  resonant  frequency  for  5 minutes  duration 
in  each  of  the  three  major  axes  while  connected  electrically  and 
pneumatically  under  the  following  conditions: 

20  to  2,000  c.p.s.  at  2.0  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 

the  delivery  of  the  switch  assembly  are  outlined  in  Performance  Specification 

10M01396,  MSFC  Receiving  and  Installation  Inspection  Procedure  20M30334,  and 

Packaging  and  Packing  Specification  10509302. 


3.  REFERENCES. 

3.1  Specifications: 

NASA  - MSFC- SPEC- 164 
Military  - MIL-W-16878 


3.2  Standards: 

Military  - MIL-STD-130,  & MS33586 
NASA  - MSFC- STD- 105 


3‘3  Ordnance' Corps  - 10509302 •,  MSFC  - 10419909,  10M01396,  & 20M30334 

EFFECTIVITY 


VEHICLE 


REVISIONS 


SPARES 


ii  A"  Rev,  and  E0-3 

"A"  Rev.  and  E0-3  


"A"  Rev.  and  EO-3  


Not  Applicable  


Not'  Applicable  


Not  Applicable  


BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 


20M30I54 


MSFC  - Fom  1191-1  (Nn*  19<1) 
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REVISION  DATE 


SUMMARY 

SHEET 

Nomenclature  switch(  Thrust  OKPressure) 

Drawing^ Numbers : 104807 16, 
20M50830,  -20M50242,  60C2f 8l8, 
60C20278 

Vendor:  f rebank;  Co. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  25OO  cy. 

Failure  Rate:.  . 1730  x I0*%y#'* 

MCBF  (in  cycles):  577.8 

Total  Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  89 

3467  A- 

Total  Number  of 

Vehicle  Equipment : x 

Failure's  Reported:  6 

Ground  Equipment : 

t 

* 

« 
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FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

0 i 1/too  isture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

FAILURE 

OF 

OCCURRENCE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked ; 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other:  


■i  ' 1 ' 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-2  through  SA-10  Vehicles  (less 
flight  data) 
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DATA 


Nomenclature:  Switch  (Thrust  OK  Pressure) 

Drawing  Numbers:  10480716 

vendor:  Prebank  Co . 

Saturn  I Vehicle 

location:  S-I  Stage 

Estimated  Design  Life:  2500  cy* 

-6 

Failure  Rate:  6020  x 10  ^cy* 

MCBF  (In  .cycles):  166.1 

. Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  0 

230 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported;  Q 

Ground  Equipment: 

1 ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED; 

No  data  available 

Acceleration; 

Altitude: 

Radio  Interference: 

Salt  Spray: 

v 

■ #■ 

Shock: 

High  Temperature: 

Low  Temperature; 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Rave  Method: 

Vibration: 

11.17,8 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Irionerat,  1 ve 

Leaking 

Noisy 

Over  Heated 

Operation 
S I uggish 

Out  of  Specs 

Oi  i/Moisture 
Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-2 

Vehicle  (less  flight  data) 

CALENDAR  TIME  DATA  REPRESENTS  s 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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DATA 


Nooenclatura:  Switch  < Thrust  C 

)k  Pressure) 

Drawing  Ifunbers:  20M50242 

vendor:  prebank  Co . 

Saturn  I Vehicle 

location:  S-I  Stage 

Estimated  Design  life t 2500  Cy  • 

Failure  Rate:  6329  * 10*^/cy. 

HCBF  (In  cyclea):  I58 

. Number  of  Consonants 

Total  Cycles  of  Operation:  788 

this  Data  Represents:  17 

Number  of 

Vehicle  Equipment : X 

Failures  Reported:  5 

Ground  Equipment:  / • 

EHVI ROHMEHTAL  QUALIFICATION  TESTS  PERFORMED:  jjq  (Jata  available 

Acceleration: 

Altitude: 

. ' .7S  •'  • ’ - i 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

11.17.8 
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Decembc-  1965 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-3  and  SA-4  Vehicles  (less  flight 


data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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DATA  SHUT 


Nomenclature:  Switch  (Thrust  OK  Pressure) 


Drawing  Numbers:  2QM50830 


Saturn  I Vehicle 


vendor:  Prebank  Co . 


Location:  S-I  Stage 


Estlxaated  Design  Life:  2500  Cy . 


Failure  Rate:  ll89  * /cy* 

Number  of  Components 

this  Data  Represents:  22 

Number  of 

Failures  Reported:  0 


MCBF  (in  cycles):  840.4 

Total  Cycles  of  Operation: 

1164 


Vehicle  Equipment : 
Ground  Equipment: 


->isr 

3 if 

villi' 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 
Acceleration: 

Altitude: 

Radio  interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


No  data  available 


mm- 


W::- 


MMj,- 


Decembc**  19ft* 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 


Indicator  Shows: 


Erratic 


Foreign  Material 


Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 


Pressure: 


No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Runtur ed  j 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-5  through  SA-7  Vehicles  (less 
flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  BATE  AND  SOURCE? 


11.17 .8  q 

page  8 of  18 


Thrust  OK  Pressure  Switch,  Part  No.  20M5Q830 

The  thrust  OK  pressure  switch  initiates  an  actuation  signal 
to  cut  off  all  engines  when  there  is  a significant  pressure  drop 
in  the  fuel  discharge  line. 

1.  Vendor  - Frebank  Company,  Part  No.  4192-2 

2.  Location  - Station  94 

3.  Service  - RP-1  fuel 

4.  Temperature  - Operating:  -65  to  l65°F 

5.  Pressure  - 

a.  Operating:  1200  psi 

b.  Proof:  2400  psi 

c . Burst : 5000  psi 

d.  Static  setting:  810  ± 8 psi  at  80°  ± 20°F 

e.  Differential  pressure  actuation  to  deactuation: 

(1)  Minimum:  25  psi 

(2)  Maximum:  35  psi 

f.  Range:  200  to  1200  psia 

6.  Electrical  Characteristics  - 

a.  Electrical  switch:  Single -pole,  double-throw, 

3-amp  resistance  load  at  28  vdc 

b.  Insulation  resistance:  50  megohms  minimum 

c.  Contact  resistance:  0.5  ohms  maximum 


SECTIONAL  VIEW 
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DATA  SHEET 


Nomenclature;  g^tch  (Thrust  OK  Pressure) 


Drawing  Numbers:  60C278l8 


vendor;  Southwestern 


Saturn  I Vehicle 


Location*  S-I  Stage 


Estimated  Design  Life*  2500  Cy. 


Failure  Rate:  1520  x 10“^/cy. 

Number  of  Components 

this  Data  Represents:  2ty 


Number  of 

Failures  Reported;  Q 


HCBF  (in  cycles):  657  .8 

Total  Cycles  of  Operation: 

911 

Vehicle  Equipment:  X 

Ground  Equipment ; 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 


No  data  available 


Altitude; 


Radio  Interference: 


Salt  Spray: 


High  Temperature: 


Low  Temperature: 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  (Flat  Drop); 


Leakage  Rate: 


Humidity: 


Random  Noise: 


Sine  Have  Method; 


Vibration: 


11.17.8  „ 
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December  19^5 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


High 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  REPRESENTS:  SA-9  Vehicle  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


Thrust  OK  Pressure  Switch,  Part  No.  6OC27818-I 

Each  thrust  OK  pressure  switch  initiates  an  actuation  signal 
to  cut  off  an  engine  when  there  is  a significant  pressure  drop 
in  the  fuel  discharge  line. 

1.  Vendor  - Southwestern  Industries,  Inc.,  Part  No. 

PS-5807 

2 . Location  - Station  94 

3.  Service  - RP-1  fuel 

4.  Temperature  - Operating:  -65  to  l65°F 

5.  Pressure  - 

a.  Working:  maximum  1000  psia 

b.  Proof:  2400  psi 

c.  Static  setting:  8l0  ± 8 psi  at  80°  ± 20 °F 

d.  Differential  pressure  actuation  to  deactuation: 

(1)  System  Port:  minimum  25  psi,  maximum  40  psi 

(2)  Calibration  Port:  minimum  20  psi,  maximum 

40  psi; 

. e.  Range:  200  to  1000  psia 

6.  Electrical  Characteristics  - 

a.  Electrical  switch:  Single-pole,  double-throw, 

3-amp  resistance  load  at  28  vde 

b.  Insulation  resistance:  50  megohms  minimum 

c.  Contact  resistance:  0.3  ohms  maximum 

Part  No.  20M50830  is  similar  to  this  part.  Reference 
page  5,  11.17 .8. 
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DATA  SHEET 

Nomenclature:  Switch  (Thrust  OK  Pressure) 

Drawing  Buntere:  60C20278 

vendor:  Southwestern  Inc . 

Saturn  I Vehicle 

location:  S-I  Stage 

Estijnated  Design  Life:  2500  Cy 

Failure  Rate:  2674  * 10^/cy. 

MCHF  ( in  , cycles) : 374 

- Humber  of  Components 

this  Data  Represents:  l8 

Total  Cycles  of  Operation: 

374 

Number  of 

Failures  Reported: 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  da^a  available 

Acceleration; 

Altitude: 

Radio  Interference: 

Salt  Sprays 

Shock: 

Hi#i  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature f 

Thermal  Shock: 

Shock  Impact  {Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration:  . . ... 

II. 17 .8  ,a 
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December  1965 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Runtured: 

Defective:  Spring, 

Leaking 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

1 . Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Tlme/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-8 

and'  SA-10  Vehicles  (less  flight 

CALENDAR  TIME  DATA  REPRESENTS:  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

n.w.8  , 

Page  16  of  lo 


Irli  ii  Vij.'.ii  *: 


One  failure  was  reported  on  an  Unsatisfactory  Condition 
Report,  five  were  reported  on  Inspection  Reports. 
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Additional  information  concerning  the  60C20278  component: 


The  thrust  OK  pressure  switch  initiates  an  actuation  signal 
to  cut  off  all  engines  when  there  is  a significant  pressure  drop 
in  the  fuel  discharge  line. 

1.  Vendor  - Southwestern  Industries,  Inc.,  Part  No. 
PS-5807 -810 

2 . Location  - Station  94 

3.  Service  - RP-1  fuel 

5.  Temperature  - Operating:  -65  to  165  F 

5.  Pressure  - 

a.  Operating:  1000  psi 

b.  Proof:  1500  psia 

c.  Burst:  2850  psia 

d.  Static  setting:  8l0  ± 8 psi  at  70  ± 20  F 

e.  Differential  pressure  actuation  to  deactuation: 

(1)  Minimum:  25  psi 

(2)  Maximum:  40  psi 

f.  Range:  200  to  1000  psia 

6.  Electrical  Characteristics  - 

a.  Electrical  switch:  Single-pole,  double-throw, 

3-amp  resistance  load  at  30  vdc 

b.  Insulation  resistance:  50  megohms  minimum 

c.  Contact  resistance:  0.3  ohms  maximum 


SCHEMATIC  OMOMM 

THRUST  O.K.  PRESSURE  SWITCH,  60C20278 
SECTIONAL  VIEW 


11.17.8 
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SUMMARY  SHEET 

Nomenclature  Switch,  Absolute  Pressure 

Drawing  Numbers : 1041*1086, 

Vendor:  Giannianl  Controls, 

20M30415  “ ' 

• ■ 

Southwestern  Industries 

Saturn  I Vehicle 

: ..  > ;; 

Location:  S-l  Stage 

; . ’ ■ ■ ■ ■ ■ ■. 

Estimated  Design  Life:  2,000  cy. 

Failure  Rate;  33,333  X 10”^/cy.‘' 

MCBF  (in  cycles):  30.0 

Total  Number  of  Components 

Total  Cycles  of  Operation; 

this  Data  Represents:  18 

390 

Total  Number  of 

Vehicle  Equipment:  X 

Failure's  Reported:  13 

Ground  Equipment : 

•*  ^ _ 

• * ! 

December  1965 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing : 

Pins/Connections 

Shorted: 


DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  sa-3,  SA-4 , .SA-5  and  SA-6  Vehicles  (less 

flight  data) 
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BATA  SHEET 


M - 

i,. 


Hooenclature:  Switch,  Ab80lut« 

i Pressure 

- ....  - ......  1 

Drawing  Hunbers:  104l4086 

vendor:  Giannlni  Controls 

Saturn  I Vehicle 

location*  S-l  Stage 

Estimated  Design  Life:  2,000  Cy # 

Failure  Sate:  15,748  * 

HCBF  (in  cycles):  63  • 5 

Number  of  Components 

Total  cycles  of  Operation:  88 

this  Bata  Represents:  6 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  0 

Ground  Equipment: 

ENVIIWNMENTAL  QUALIFICATION  TESTS  PERFORM®:  ^ Data  Available 

. Acceleration:'' 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

• • ; : ■ • ' ■ • ■ 

High  Temperature: 

• : \ ; • ■ - . ' : ■ ; ■'  ' . • ■■  ' -j 

Lew  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Have  Method: 

•*«i 

Vibration:  . 

>.  ..  . : • 

II. 17 .9 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

- 

Broken/Runtured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Pins/Connections 

Shorted: 

Other: 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents ; SA-3  and  SA-4  Vehicles 

(less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

II. 17. 9 
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MANUFACTURING  ENGINEERING  DIVISION 


SATURN  C-l  COMPONENTS  ASSEMBLY  PROCEDURE 
10414086  ABSOLUTE  PRESSURE  SWITCH  ASSEMBLY 


1.  DESCRIPTION. 


The  absolute  pressure  switch  assembly  10414086  is  a pressure  operated  switch 
that  incorporates  a multiple  diaphram  pressure  element  that  actuates  a 
precision  snap  action  switch  at  an  adjustable  absolute  pressure.  The  switch 
assembly  is  a component  of  the  instrument  containers  cooling  system.  The 
switch  assembly  controls  the  flow  of  GN2  from  the  fuel  tank  pressurization 
high  pressure  sphere  assemblies  that  pressurize  the  ST- 90  stabilized  plat- 
form compartment  in  instrument  container  15.  The  switch  assembly  is  located 
in  instrument  container  15  as  shown  in  the  installation  view.  The  various 
functional  characteristics  of  the  pressure  switch  are  as  follows: 


Mechanical  Performance  Characteristics.  Ihe  pressure  switch  is  capable 
of  performing  mechanically  as  follows: 

a.  Operating  media:  Air  or  gaseous  nitrogen. 

b.  Operating  temperature  range:  -65°  to  +165°  F. 

c.  Operating  pressure  requirement:  20  p.s.i.g.  minimum  without 

damage,  leakage,  or  impairment  of  performance. 

d.  Proof  pressure:  30  p.s.i.g.  minimum  inlet  pneumatic  pressure* 

e.  Burst  pressure  (without  failure):  50  p.s.i.g.  minimum  inlet 

pneumatic  pressure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing.) 

f.  Actuation  pressures:  Increasing  pressure  - 14  p.s.l.a.  maximum. 

S'  Decreasing  pressure  - 12  p.s.l.a.  minimum. 

1.2  Electrical  Performance  Requirements.  The  pressure  switch  is  capable 
of  performing  electrically  as  follows: 

a.  Continuity  resistance  between  electrical  connector  pins  "A"  and 

"C"  on  increasing  pressure  actuation  or  pins  "B"  and  "C"  on 
decreasing  pressure  actuation:  0.5  ohm  maximum. 

b.  Insulation  resistance:  50  megohms  minimum  between  each  isolated 

electrical  connector  pin  and  the  switch  case  with  500  v.d.c. 
applied. 

CAUTION:  Paragraphs  1.3  and  1.4  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity, 

1.3  Shock  Withstanding  Capability.  The  pressure  switch  is  designed  to  with- 
stand, without  damage  or  impairment  of  performance,  six  shocks  of  one 

of  the  following  durations  and  wave  forms  at  2d  g»s  in  each  of  the  three 
major  axes. 

j • 

10-milliseconds  duration  - triangular  wave*  or 
8-milliseconds  duration  - sine  wave*  or 

6-milliseconds  duration  - square  wave*  i 

1*4  Vibration  Withstanding  Capability.  The  pressure  switch  is  designed  to  1 
withstand,  without  damage  or  impairment  of  performance,  vibration  at 
each  resonant  frequency  for  5 minutes  duration  in  each  of  the  three 
major  axes  under  the  following  conditions: 

^v®ON  0AT*  (Continued  on  page  4)  |:V  ' ■■■'” 


Ktrc-mmiDimmil  T - - w • .•  • • 
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MSFC  MANUFACTURING  ENGINEERING  DIVISION  NASA 

PAGE 

2 OF  4 

PROCEDURE 

EP- 140 

MANUFACTURING  PLAN 

INSTALLATION  VIEW  - INSTRUMENT  CONTAINER  15 


ABSOLUTE  PRESSURE  SWITCH  ASStMBLY 
(ASSEMBLE  USING  THE  ABSOLUTE 
PRESSURE  SWITCH  10414085,  SOURCE: 
GIANNINI  CONTROLS  CORP.,  4*5258-6 


® ) (*>  © 


0 OR  APPROVED  EQUIVALENT. 


IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL-STD- 130 . 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  SEAL  IN  ACCORD- 
ANCE WITH  SPECIFICATION  DRAWING 
L0509311 . 


© CARE  MUST  BE  TAKEN  TO  PREVENT  CON- 
TAMINATION DURING  ASSEMBLY. 

© CLEAN  AND  CONDITION  ALL  METALLIC 
AND  NOHMETALLIC  SURFACES  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509305. 


II. 17. 9 
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MSFC 


MANUFACTURING  ENGINEERING  DIVISION 


iwoe 


NASA 


MANUFACTURING  PLAN 


EP- 140 


3 w 4 


wnaoNOMi 

' MSFC  - Form  UJl-l  OuM  1961) 


A 


10414014 
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MSFC 


MANUFACTURING  ENGINEERING  DIVISION 


NASA 


PAGE 


PROCEDURE 


EP- 140 


MANUFACTURING  PLAN 


1.4  (con.) 

20  to  45  c.p.s.  at  1 g, 

45  to  95  c.p.s.  at  0.010- inch  double  amplitude  displacement,  and 
95  to  2,000  c.p.s.  at  5 g's. 


2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  test  and  the  preparation  for 
delivery  of  the  pressure  switch  are  outlined  in  Performance  Specification 
10419956  and  Packaging  and  Packing  Specification  10509302. 

3.  REFERENCES. 


3.1  Specifications: 

Military  - MIL-E-5272 

MIL- Q- 9858 

3.2  Standards : 

Military  - MIL- STD- 130 
MIL- STD- 643 
MS33586 

3.3  Drawings : 

Ordnance  Corps  - 10419956 
10509300 
10509302 
10509305 
10509311 


EFFECTIVITY 


VEHICLE 

REVISIONS 

SA-T 

Not  ADDlicable 

SA-1 

"A"  Rev. 

SA-2 

"A"  Rev. 

SA-3 

"A"  Rev. 

SA-4 

"A”  Rev. 

SPARES 

Before  installing  modify  tp  latest  configuration 

i 


10414086  
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REVISION  DATE 


DATA  SHEET 

Nomenclature:  Switch,  Absolute 

Pressure 

Drawing  Numbers:  20M30415 

v«^or:  southwestern  Industries 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  2,000  Cy  . 

Failure  Rate:  43 , 103  * 10^/cy. 

MOBF  (in  cycles):  23.2 

Number  of  Conqwments 

Total  Cycles  of  Operation:  302* 

this  Data  Represents:  12 

f:  ■ ■■  ■ . , ' ; ■ 

Number  of 

Vehicle  Equipment: 

Failures  Reported : \ 3 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  jjq  J)a^a  Available 
Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Nave  Method; 

Vibration:  - ; 

Deceabc-  1965  II.1J.9 

* Minimum  operating  cycles,  serial  Nos.  Fage  9 <Sf  14 

31225  not  included  in  ringing  cycle  logs  . 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Rurtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  and  SA-6  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 


II. IT. 9 
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MANUFACTURING  ENGINEERING  DIVISION 


F A C T U 


SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M30415  INSTRUMENT  UNIT  ABSOLUTE 
PRESSURE  SWITCH 

1.  DESCRIPTION 


9 April  1963 


r,  ^ ^ Mr 


MPI-2000 


1 » 4 


The  Instrument  unit  absolute  pressure  switch  20M30415  is  a component  of  the 
inflight  operation  Instrument  unit  cooling  system.  The  pressure  switch  is 
used  to  indicate  both  increasing  and  decreasing  pressures  in  the  range  indi- 
cated below.  During  flight  when  the  pressure  in  the  Instrument  conqpartment 
reaches  approximately  17.0  p.s.i.a.  due  to  bolloff  of  the  compartment  cooling 
IN2»  the  switch  signals  the  solenoid  operated  vent  valve  20M30416  to  open  and 
relieve  the  excessive  pressurlsatlon  to  the  Interstage  area.  From  the  inter- 
stage area  the  GN2  cooling  air  bleedoff  vents  through  four  orifices  to  the 
atmosphere.  When  the  pressure  in  the  Instrument  compartment  drops  0*4  or  0.6 
p.s.i.,  depending  upon  environmental  conditions,  below  the  actual  actuation 
pressure  of  the  pressure  switch  - the  switch  signals  the  vent  valve  to  close. 
The  pressure  switch  is  located  in  tube  5 of  the  15 4- inch- diameter  instrument 
unit  assembly  as  shown  in  the  installation  view.  The  various  functional 
characteristics  of  the  pressure  switch  are  as  follows: 

1.1  Mechanical  Performance  Characteristics.  The  pressure  switch  is  capable 

of  performing  mechanically  as  follows:  j 

a.  Operating  temperature  range:  -65s  to  +165°  F. 

b.  Reference  pressure  settings  under  the  conditions  of  standard  tender* 

ature,  no  shock  or  vibration* 

To  actuate  - 16.9  p.s.i.a.  maximum  (possess  continuity 
between  electrical  connector  pins  "B"  and  "C") 

To  deactuate  - 15.8  p.s.i.a.  mlninnmi  (possess  continuity 
between  electrical  connector  pins  "A"  and  "B") 

Differential  between  actuation  and  deactuation  pressures  - 
0.6  p.s.i.  minimum. 

c.  Pressure  setting  shift  due  to  conditions  of  vibration  and  shock 

throughout  the  operating  temperature  range: 

To  actuate -17.0  p.s.i.a.  maximum 
To  deactuate  -15.7  p.s.i.a.  minimum 

Differential  between  actuation  and  deactuation  pressures  - 
0.4  p.s.i.  minimum. 

d.  Proof  operating  pressure:  25  p.s.i.a.  internal  pneumatic  pressure. 

e.  Burst  pressure  (without  rupture):  42  p.s.i.a.  internal  pneumatic 

pressure. 

f.  Operating  time:  5.0  milliseconds  after  the  switch  pressure  has. 

reached  the  preset  actuation  or  deactuation  pressure  with  a 
pressure  change  rate  of  1.0  p.s.i.  per  minute. 

g.  External  leakage:  None  when  the  switch  is  pressurised  pneumatically 

from  0 to  25  p.s.i.a* 

h.  Vacuum  withstanding  capability:  0 to  0.5  p.s.i.a.  vacuum  atmosphere. 

j.  Life  cycle  withstanding  capability:  2,500  cycles  of  operation. 

k.  Service  media:  Air  or  gaseous  nitrogen. 

1.2  Electrical  Performance  Requirements.  The  electrical  performance 
requirements  of  the  switch  are  as  follows: 

a.  Operating  voltage  range:  22  to  28  v.d.c.  with  28  v.d.c.  nominal. 

b.  Circuit  resistance:  0.5  ohm  maximum  between  the  connector  terminals 

when  their  respective  circuits  are  closed. 


(Continued  on  page  4) 


MSFC  - Form  1151  (June  19*1) 
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MANUFACTURING  ENGINEERING  DIVISION 


MPI-2000 


GENERAL  LOCATION 





INSTALLATION  VIEW  - INSTRUMENT  UNIT 
ASSEMBLY  IQM20000  (TUBE  5) 
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0 CLEAN  AND  CONDITION  ALL  METALLIC  AND 

NOWMETALLIC  SURFACE , EXCEPT  ELECTRI- 
CAL COMPONENTS,  IN  ACCORDANCE  WITH 
MS PC -SPEC -164. 

© IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL-STD-130. 

© OR  APPROVED  EQUIVALENT. 

© CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINA- 
TION DURING  ASSEMBLY. 

(D  SOLDER  IN  ACCORDANCE  WITH  MSFC-PRDC-158. 


INSTRUMENT  UNIT  ABSOLUTE  PRESSURE 

SWITCH  (EO-1)  (SOUTHWESTERN  INDUSTRIES 
INC.,  LOS  ANGELES  54,  CALIF., 

PART  PS-5602 -17A)  ® ® 


1. 

AFS-5602-17A 

ABSOLUTE  TOGGLE  PRESSURE  SWITCH 
ASSEMBLY 

1.1 

6757 

NUT 

1.2 

6756 

INLET  FITTING 

1.3 

6760-3 

DIAPHRAGM 

1.4 

6755 

DIAPHRAGM  PICK-UP 

1.3 

6792 

DRIVER 

1.6 

6722 

JACK  SCREW 

1.7 

6723 

STOP  PLATE 

1.8 

6793 

JAM  NUT 

1.9 

6791 

CENTER  PIVOT 

1.10 

6761 

BASE 

1.11 

6679 

ADJUSTING  NUT 

1-12. 

6790 

ADJUSTING  SCREW 

1.13 

6724 

LOCK  NUT 

1.14 

6725 

PIN 

1.15 

6666-4 

FRAME 

1.16 

6645 

PIVOT  PIN 

1.17 

6644 

TOGGLE  PIVOT 

1.18 

6671 

TOGGLE  BLADE 

1.19 

6789 

ROLLER  (4  PLACES) 

1.20 

6748 

BRACKET 

1.21 

6782 

SCREW 

1.22 

6838 

TWISTED  CONTACT  BLADE  ASSEMBLY 

1.23 

6836 

STATIONARY  CONTACT  ASSEMBLY 

1.24 

6777 

SCREW 

1.25 

SW-1320-64 

ELECTRICAL  WIRING  ® 

1.26 

SW-2310 

RECEPTACLE 

1.27 

6813 

CASE  ASSEMBLY 

APftOVtO  IY 


ENGINEERING 

DRAWING 

RELEASE 

REVISION  TO: 

20M30415 

EOS 

-1 

AKT  CONTROL  NO.  M.ME.E_1093 

REVISION 
OATE  OF 
THIS  PACE 
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MANUFACTURING  ENGINEERING  DIVISION 


MSFC 

PACE 

4 

1.2 


PROCEDURE 


Of 


MPI-2000 


NASA  I 


MANUFACTURING  PLAN 


(con. ) 

c.  Insulation  resistance:  50  megohms  minimum  with  500  v.d.c.  applied 

between  the  electrical  connector  pins  (circuit  open)  and  between 
each  connector  pin  and  the  switch  body. 

d.  Indicating  switch  details:  Single-pole,  double  throw  with  a 3 a. 

resistive  load  rating  at  28  v.d.c.  (CAUTION:  The  maximum  resis- 
tive load  applied  to  the  switch  during  fabrication  or  testing 
must  not  be  greater  than  0.5  a.) 

CAUTION:  Paragraphs  1.3  and  1.4  constitute  destructive 

test  items  that  are  performed  only  at  the  option  of  the 
procuring  activity. 


1.3  Shock  Withstanding  Capability.  The  pressure  switch  is  designed  to 
withstand,  without  damage  or  impairment  of  performance,  three  shocks  in 
each  direction  along  each  of  the  three  major  axes  of  one  of  the  follow- 
ing durations  and  wave  forms  at  35  gfs  while  pressurized  at  0.7  p.s.i. 
below  normal  actuation  pressure: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - half  sine  wave,  or 
6-milliseconds  duration  - square  wave. 

1.4  Vibration  Withstanding  Capability.  The  pressure  switch  is  designed  to 
withstand  - without  actuation,  damage,  or  impairment  of  performance - 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each  of 
the  three  major  axes  under  the  following  conditions  while  increasing 
pressurization  from  0 p.s.i.g.  to  0.5  p.s.i.  below  the  nonvibration 
actuation  pressure: 

20  to  55  c.p.s.  at  3.0  gTs, 

55  to  110  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 

110  to  2,000  c.p.s.  at  10.0  g»s. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 


The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  pressure  switch  are  outlined  in  Performance  Specification 
10M01613  and  Packaging  and  Packing  Specification  10509302. 


REFERENCES. 

3.1  Specifications: 

3.2  Standards: 

Military  - MIL-E-5272 

Military  - MIL-STD-130 

NASA  - MSFC-SPEC-164 

3.3  Drawings: 

MSFC-PROC-158 

Ordnance  Corps  - 10509302 

EFFECTIVITY  MSFC  - 10M01613 

VEHICLE 

REVISIONS 

SA-5 

EO-1 

SA*  6 

EO-1 

SA-  7 

E0-1 

SA-  8 

EO-1 

SA-  9 

EO-1 

SA-10 

EO-1 

SPARES 

BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 

20M30415 

REVISION  DATE 

i i 

II. 17. 9 


SUMMARY  SHEET 

Nomenclature  Accumulator  Reservoir  Assembly 

Drawing  Numbers:  10415898, 

20M85008 

2GM85062 

Vendor:  Cadillac  Gage  Co. 

Saturn  I Vehicle 

Location:  s-1  Stage 

• 

Estimated  Design  Life:  100  hr. 

— 

Failure  Rate:  5,675  x 10“  /cy. 

MCBF  (in  cycles):  176.2 

Total  Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents:  39 

298.5 

Total  Number  of 

Vehicle  Equipment : X 

Failures  Reported : 0 

Ground  Equipment: 

11.18,1 

Page  1 of  10 


December  1965 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Burned  Out 

Erratic 

Foreign  Material 
Frozen 

Improper  Seating 
Intermittent 
Inoperative 
Leaking 


Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruptured : 

Defective:  Spring, 

Toggle  Ann,  Gear  Mesh 

Bearing: 

P ins/Connect ions 
Shorted : 

Other:  


DATA  SOURCE:  MSFC  TUne/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-9  Vehicles  (less  flight  data) 
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DATA  SHEET 


nomenclatures  Accumulator  Reservoir  Assy. 

Drawing  Numbers:  104l5898 

vendors  Cadillac  Gage  Co.  . 

Saturn  I Vehicle 

locations  S-l  Stage 

Estimated  Design  Life:  100  hr* 

Failure  Hates  19,960  * lO^/ey. 

MCBF  (Is  cycles') s 50.1 

Number  of  Components 

this  Data  Represents:  8 

Total  Cycles  of  Operation:  69*3 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  Data  Available 

Acceleration: 

A1  Vituses 

Radio  Interferences 
Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Dapact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 


December  19^5 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 


Improper  Seating 
Intermittent 


Inoperative 


Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Ruotured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  and  SA-3  vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


II. 18.1 
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FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inoperative 

Broken/Rurtured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

II.18.1 
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DATA  SHEET 

Nomenclatures  Accumulator  Reservoir  Assy. 

Drawing  Numbers:  20M85062 

vendor:  Cadillac  Gage  Co. 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  100  hr. 

Failure  Rate;  6,930  x 10”*Vcy* 

MCBF  (in  cycles):  l44 .3 

Humber  of  Components 
this  Data  Represents:  27 

Total  Cycles  of  Operation:  199*8 

Number  of 

Failures  Reported;  0 

Vehicle  Equipment;  X 
Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  jjq  Available 

Acceleration; 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock; 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

The  neal  Shock:.  ...... 

■ ' ■ -■  .■  ’ ■■  ■ ■■':  ■ . ■ .....  ' . ' 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

. ■ . ■ • v ■ . \ 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration; 

II.18.1 
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December  19^5 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruotured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-9  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


I 


Additional  Information  concerning  the  20M85062  component t 

The  accumulator,  reservoir,  and  manifold  assembly  consists 
of  a high-pressure,  double -wall,  piston-type  accumulator;  a low- 
pressure,  piston-type  reservoir;  and  a manifold  for  external 
connections  and  measuring  devices. 

The  high-pressure  accumulator  section  receives  fluid  at 
3200  psig.  Pun?)  discharge  pulsations  are  dampened  by  the  accumu- 
lator piston  compressing  the  GNg.  High-pressure  fluid  in  the 
accumulator  section  serves  as  a source  of  high-pressure  fluid 
for  sudden  actuator  demands.  The  low-pressure  reservoir  stores 
fluid  returned  by  the  actuators  and  feeds  the  pump  inlet. 

The  bootstrap  piston  has  l/60th  the  area  of  the  reservoir 
piston.  Therefore  3200  psig  fluid  acting  on  it  causes  the  reser- 
voir piston  to  pressurize  the  low-pressure  fluid  to  53.3  psig. 

1.  Vendor  - Cadillac  Gage  Company,  Part  No,  20296 

2.  Location  - Station  67 

3.  Service  - Hydraulic  fluid,  MIL-H-5606,  GN2 

4.  Temperature  - Operating;  -65  to  275°I? 

5.  Accumulator  - 

a.  Pressure; 

(1)  Operating;  3200  psig 

(2)  Proof:  5000  psig 

13)  Burst;  7500  psig 

(4)  Nitrogen  pre-charge;  1500  psig 

b.  Total  fluid  volume:  38  cubic  inches 

c.  Active  fluid  volume ; 32  cubic  inches 

6 . Reservoir  - 

a.  Pressure: 

1)  Operating:  53.3  psig 

2)  Proof:  300  psig 

'3)  Burst;  6 00  psig 

b.  Oil  volume  (active);  104  cubic  inches 

c.  Oil  volume  (total);  122  cubic  inches 

7.  Leakage  - No  leakage  allowed  with  bleed  valves  closed 

December  1965  (Revision)  II.18.1 
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DATA  SHEET 


Nomenclatures  Fuel  Additive  Blender  Unit 


Drawing  Numbers:  454075 


Saturn  I Vehicle 


vendors  North  American 
Aviation 

Looatton:  S-l  Stage 


Estimated  Design  Life:  JQO  Cy* 


Failure  Rates  493  X 10^/cy* 

Number  of  Components 

this  Data  Represents:  43 

Humber  of 

Failures  Reported:  (§ 


MCBF  (in  cycles)?  95.3 

Total  Cycles  of  Operation:  572* 


Vehicle  Equipment : X 
Ground  Equipment : 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  jj0  Data  Available 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray: 


High  Temperature: 


Low  Temperature: 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  (Flat  Drop): 


Leakage  Rate:  *'*■ 


Humidity: 


Random  Noise; 


Sine  Wave  Method: 


Vibration: 


December  1965  : - ^ . 

* Minimum  operating  cycles*  Serial  KoS, 
R118V  and  50  do  not  appear  in  time/ 
cycle  logs. 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Ruotured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted; 


roken  insulation 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  refresents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 


II. 19.1 
Page  2 of  5 


Additional  Information  concerning  the  454075  component : 

Hie  fuel  additive  blender  unit  (FABU)  is  a fuel-pressure 
operated  lubricant  blender  that  adds  extreme  pressure  additive 
(oronite)  to  the  fuel  for  lubrication  and  cooling  of  the  turbo- 
pump  gears  and  bearings. 

Installed  on  the  FABU  is  a thermostatically  controlled 
electric  heater  blanket  to  control  temperature  of  the  oronite. 

1.  Vendor  - Rocketdyne  Division,  North  American  Aviation, 
Inc.,  Part  No.  454075-11 

2.  Location  - Station  73 

3.  Serivce  - BP-1  fuel  and  Oronite  262 

4.  Heater  Thermostat  - 

a.  Opens:  127  to  143 °F  on  increasing  temperature 

b.  Closes:  135  to  l45°F  on  decreasing  temperature 

• c . Insulation  resistances  500-volt  megger  te  st 

each  isolated  terminal  to  blender  body,  50  megohms 
minimum 

5.  Pressure  - 

a.  Fuel: 

(1)  Cracking:  70  to  110  psig 

(2)  Reseat:  50  to  90  psig 

b.  Dry  air:  Cracking  pressure,  250  to  320  psig 

6.  Flow  Rate  - 4.5  -0.5  gpm  at  900^  20  psi 

7.  Additive  Mixture  - 3 -0.5#  oronite 

8.  Lubrication  - Lubricate  packings  and  gaskets  per 
RA0112-002  for  RP-1  fuel  service 

9.  Leakage  - With  40  tg  psig  applied  to  inlet  port,  no 
leakage  is  allowed  except  a momentary  gas  leakage  at 
the  vent  seal 

Five  failures  were  reported  on  Inspection  Reports . One 
failure  was  reported  on  an  Unsatisfactory  Condition  Report . 

December  1965  (Revision)  11.19 .1 
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INSTALLATION  VIEW  /. 
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SUMMARY  SHEET 


Nomenclature  Motor  (Hydraulic ) 


Drawing  Numbers:  10415248, 
20M85006,  2CM85065 


Vendor: 


Saturn  I Vehicle 


Location:  S-l  Stage 


Estimated  Design  Life:  100  hr. 


Failure  Rate:  5,310 x 10“°^y/J  MCBF  (in  cycles):  188.3 


Total  Number  of  Components 
this  Data  Represents:  45 

Total  Number  of 

Failures  Reported:  0 


Total  Cycles  of  Operation: 

260.8 


Vehicle  Equipment:  X 
Ground  Equipment: 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/C racked : 
Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

OF  FAILURE 

OCCURRENCE  INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-10  Vehicles  (less  flight 

data ) 
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DATA  SHEET 

Nomenclature:  Motor  (Hydraulic  ) 

Drawing  Number*:  10415248 

Vendor; 

Saturn  X Vehicle 

Location:  S-l  Stage  . / 

Estimated  Design  Life:  100  hi*  • 

Failure  Bate:  20,283  * 10-6/hr. 

NTBF  (in  hours):  49*3 

Number  of  Components 

Total  Hours  of  Operation:  68  • 3 

this  Data  Represents;  S 

Number  of  ^ 

Vehicle  Equipment:  X 

Failures  Reported:  0 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  Data  Available 

Accelerations 

Radio  Interference: 
Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

3 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Have  Method; 

■ . . ..  ..  .....  . ! 

Vibration: 

■ . . . . . - ...  ' ■ ■ . - - - ' 

...  . _ * .*  4? 

December  1965  XI  «20*1 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


Output: 

Distorted 


Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Input: 

Inoperative 


Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 


Osc illation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 


Will  Not  Light 


Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


Reverses  Polarity 
Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  and  SA-3  Vehicles  (less  flight 

riflt.sJ v 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 
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DATA 

: _ 1 — -■  ■■  — J 

Nomenclature:  Motor  (Hydraulic) 

Drwilag  Numbers:  2GM85O06 

Vendors 

Saturn  I Vehicle 

location t g_i  stage 

Estimated  Design  Life:  100  hr* 

Failure  Rate:  55,248  * 10~Vhr 

Number  of  Component e 

this  Data  Hepresents:  4 

Number  of 

Failures  Reported:  0 


MOT  (in  hours):  l8.1 

Total  Hours  of  Operation:  25.2 


Vehicle  Equipment:  X 

around  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFOUflED:  jjq  j)a^a  Available 
Acceleration: 

Altitude: 

Radio  Interference: 

V 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ah*  lent  Boom  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Bate:  -- 

Humidity: 

Random  Noise: 

Sine  Nave  Method:  ' • • • 

Vibration: 


December  19^5 
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Nomenclature 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


Pressure: 


Output : 

Distorted 


Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 


Inoperative 


Blows/Blown 


Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 


Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 


Will  Not  Light 


Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


Reverses  Polarity 
Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-4  Vehicle  only  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 


11.2(1.1 

Page  6 of  10 


data  msm 


Nomenclature:  Motor  (Hydraulic } 


Drawing  Numbers;  2CM85065 


Saturn  I Vehicle 


vendors  u.S.  Electric  Motors 
Incorporated 

Location:  $-1  Stage 


Estimated  Design  Life:  JQQ  iXY  * 


Failure  Bate:  ^ STfT  lO'  /to 

Number  of  Components 

this  Data  Represents:  33 

Number  of 

Failures  Reported:  1 


HTBF  (in  hours ):  m 3 

Total  gours  of  Operation:  ±6f  * 3 


Vehicle  Equipment:  X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED : jj©  AV€lilSkl)l6 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temnerature: 

Low  Temperature: 

Ambient  Room  Temperature* 

Thermal  Shock: 

8hock  Impact  (FlatDrep): 

Leakage  Rate: 

Humidity: 

Random  Noise;  - 

Sine  Wave  Method:  — - 

Vibration: 


December  1965 

1.1,20,1 

Page  f qt  10 

Nomenclature 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Pressure: 


Output: 

Distorted 


Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


Intermittent 

Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Inoperative 


Blows/Blown 


Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 


Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 


Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


Unspecified 


Reverses  Polarity 
Reverses  Direction 


DATA  SOURCE:  MSFC  Ttme/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS:  SA  - ght^dat Vehicles  (leSS 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE 


II. 20.1 
Page  8 of  10 


I 


Additional  Information  concerning  the  2OM85065  component: 


The  electric  motor,  an  open  type,  fan  cooled,  aircraft 
unit,  drives  the  auxiliary  pump. 

1.  Vendor  - U.S.  Electric  Motors  Incorporated,  Part 
No.  406930 

2.  Location  - Station  67 

3.  Service  - Hydraulic  fluid,  MIL-H-56O6 

4.  Temperature  - Operating:  Ambient  range:  0 to  l65°F 

5.  Torque  - 25  in.  lbs  minimum  with  motor  at  rest  and 
full  current  and  voltage  applied 

6.  Electrical  Characteristics  - The  following  motor  perform- 
ance exists  at  200  volts  line  to  line,  3 phase,  400 
cycles,  sea  level  and  JJ°F: 

a.  Speed:  10,500  -5%  rpm  at  33  in.  lbs  torque 

b.  Maximum  continuous  duty:  4.5  hp 

c.  Motor  life:  100  hours 


December  1965  (Revision) 
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SECTION  III 
MECHANICAL  COMPONENTS 


LIST  OF  COMPONENTS 


Section 

Nomenclature 

MSFC  and 
Associated 
Drawing  Numbers 

III.  Mechanical  Components 

III.l 

Valve,  Relief 

III. 1.1 

LOX 

10414000 

10414054 

20M30460 

III.  2 

Valve,  Interconnecting 

III. 2.1 

Interconnecting 

10414318 

III.  3 

Valve . Safety 

III. 3.1 

Safety 

10414350 

III.  4 

Gimbal  Assembly 

III. 4.1 

Assembly 

202119 

III.  5 

Pumps 

III. 5.1 

Turbo 

454105 

458412 

456405-21 

456405-51 

456405-11 

456405-31 

III. 5. 2 

Auxiliary  (Hydraulic) 

10415082 

20M85005 

20M85064 

III.  6 

Ducts 

III. 6.1 

Turbine  Exhaust 

20M00013 

20M51243 

20M50621 

Ill.i 


LIST  OF  COMPONENTS  (Continued) 


Section 

Nomenclature 

MSFC  and 
Associated 
Drawing  Numbers 

III.  7 

Turbines 

III. 7.1 

Gas 

454204 

4510031 

SUMMARY  SHEET 

Nomenclature  Valve,  LOX  Relief 

Drawing  Numbers:  10414000,  Vendor:  North  American 

10414054,  20M3O460  Aviation  Rocket dyne  Div., 

Calmec  Mfg.  Co. 

Saturn  I Vehicle  Location:  s_i  stage 

Estimated  Design  Life:-  2,000  cy. 

Failure  Rate:  7,662  x 10_6/cy/  MCBF  (in  cycles):  130.5 

Total  Number  of  Components  Total  Cycles  of  Operation: 

this  Data  Represents:  53  8,878 

Total  Number  of  Vehicle  Equipment : x 

Failures  Reported:  68  Ground  Equipment: 


December  1965 


III. 1.1 
Page  1 of  24 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


Indicator  Shows: 

No  Open 

6_ 

No  Close 

Mechanical: 

Binding: 
Broken/Cracked : 
Broken/Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 
Shorted : 1 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Log,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-10  Vehicles  (less  flight 

data) 
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DATA  SHEET 


Nomenc lature:  Valve,  LOX  Relief 


Drawing  Numbers;  104l^J-000 


vendor:  Rocket  dyne 


Saturn  I Vehicle 


Location:  S— I Stage 


Estimated  Design  Life:  2^000  Cy  . 


Failure  Rate;  7 9 880  x lCT^/cy. 

Number  of  Components 

this  Data  Represents:  20 

Number  of 

Failures  Reported;  2^4* 


MCBF  (in  cycles):  126.9 

Total  Cycles  of  Operation:  3 , 046* 


Vehicle  Equipment ; X 
Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration; 


Altitude: 


Radio  Interference: 


Salt  Spray: 


High  Temperature: 


Tempe r a ture ; —23Q°F  ~ 2^°F 


Ambient  Room  Temperature: 


Thermal  Shock; 


Shock  Impact  (Flat  Drop): 


Leakage  Rate; 


Humidity: 


Random  Noise: 


Sine  Wave  Method; 


vibration:  20-55  cps.  at  5 g.  55“  110  cps  at  0.03  in 


December  1965 

* Minimum  operating  cycles;  logs  do  not 
include  serial  Nos.  27.0,  10,0  and  25. 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked : 

Broken/Rurtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 


Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  representsj  SA-2  through  SA-4  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  IN-P&VE-E-62-5 , 
January  21,  19^2,  MSFC 


III. 1.1 
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Additional  information  concerning  the  10414000  LOX  Relief  Valve 
component:  " — ' “ 

Twenty-three  failures  were  reported  on  Inspection  Reports 
and  one  on  Unsatisfactory  Condition  Reports. 


December  1965  (Revision) 
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MANUFACTURING  ENGINEERING  DIVISION 


SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414000  LOX  RELIEF  VALVE  ASSEMBLY 


1.  DESCRIPTION. 


17  April  1961 

APPROVED 


EP-140 


of  4 


The  LOX  relief  valve  assembly  10414000  is  a normally  closed,  spring  loaded 

10414310y?e  V^1Ve1‘1  !he  Valve  iS  °Pened  when  the  valve  and  orifice  assembly 
• ac  S ®lgaalled  t0  Pressurize  the  control  chamber  or  when  a predeter- 
mined flow  chamber  pressure  is  reached.  The  valve  is  used  to  maintain  LOX 
container  pressure  during  flight  and  to  relieve  the  container  pressure 

Td?r*n5  T96-  L nf  °pe“tlon-  The  valve  assembly  is  installed  on  containers 
LI  and  L2  in  the  4-inch  vent  assembly  as  shown  in  the  installation  view. 

The  various  functional  characteristics  of  the  LOX  relief  valve  are  as 
follows: 

1,1  gw  Chamber  Characteristics.  When  the  LOX  container  is  pressurized  to 

llrllTn  2%nnr°  ?,S,i-8”  the  valve  p°PPet  °Pens  permitting  an  up- 
stream flow  of  700  c.i.m.  The  valve  closes  at  a minimum  pressure  of  51 

p.s.i.g.  The  flow  chamber  is  capable  of  performing  as  follows: 

a.  Operating  temperature  range:  -250°  to  +250°  F. 

b.  Nominal  operating  pressure:  61  p.s.i.g.  minimi  internal  pneumatic 

pressure. 

Proof  operating  pressure:  90  p.s.i.g.  minimum  internal  pneumatic 

pressure. 

d.  Burst  pressure  (without  rupture):  150  p.s.i.g.  minimum  internal 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing.)  r 

e.  Poppet  reseating  leakage  upstream  past  the  main  lipseal:  120  c.i.m. 

maximum  at  51  p.s.i.g.  minimum  flow  chamber  pressure. 

* ^MIlV^SSoI  GN2’  ^ 6°X  conf°rming  to  Specification 

g.  External  leakage  with  51  plus  4 minus  zero  p.s.i.g.  excluding 
flow  past  poppet  seal:  None  allowed. 

1,2  f^atic  Override  Characteristics.  The  pneumatic  override  feature  is 
ground  controlled  to  open  the  valve  poppet  thus  relieving  the  LOX  con- 

Urin8  t?e  filling  operation.  Simultaneously  the  switch 
is  closed  signaling  to  the  blockhouse  that  the  valve  is  open.  The  pneu- 
matic override  feature  is  capable  of  performing  as  follows* 

a.  Minimum  operating  pressure:  600  p.s.i.g.  internal  pneumatic  pres- 

sure  with  the  temperature  stabilized  at  -250®  plus  20°  minus  0°  F. 

b.  Nominal  operating  pressure:  750  p.s.i.g.  internal  pneumatic 

pressure. 

C.  Proof  operating  pressure:  1,125  p.s.i.g.  minimum  internal  pneu- 

mafic  pressure. 

d‘  BUrhvd^HflSMe  (with0Ut  ruP^re):  1,875  p.s.i.g.  minimum  internal 

hydrostatic  pr^sure.  (CAUTION:  Use  only  for  destructive 

acceptance  testing.) 

e.  Operating  temperature  range:  -250°  to  +250°  F. 


REVISION  PATE 
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(Continued  on  page  4) 


10414000 


PAGE 

2 

4 

OF 

MANUFACTURING  ENGINEERING  DIVISION 


PROCEDURE  Ep.140 


/av' 

1 

1 1 

' S' 


// 

,/// 


INSTALLATION  VIEW  - LOOKING  APT 
(TYPICAL  ON  CONTAINERS  H & L2) 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONPET  ALL  IC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAUM;  3O5U9305. 

ALL  MATERIALS  OTHER  THAN  SEALANTS 
MUST  MEET  THE  REQUIREMENTS  FOR 
COMPATIBILITY  WITH  LOX  IN 
ACCORDANCE  WITH  WFC- S V ;.C- 106. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE 
WITH  MIL-STD- 130. 

STAMP  THE  CURE  DATE  OF  OLDEST 
PREFORWD  RUBBER  PACKING  SEAL 
IN  ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 

TORQUE  100  TO  110  INCH -POUNDS. 

OR  APPROVED  EQUIVALENT. 

TORQUE  50  TO  70  INCH-POUNDS. 

COOL  BUSHING  IN  LIQUID  NITROCKN  Cft 
EQUIVALENT  AND  HEAT  RETAINER  TO 
300-350“  F.  INSERT  BUSHING  INTO 
RETAINER. 

SEAL  ON  BOTH  SIDES  WITH  KEL-F-10-200 
SEALING  WAX  OR  APPROVED  EQUIVALENT. 

LOCKWIRF.  IN  ACCORDANCE  WITH  K5  33540. 

TORQUE  400  TO  450  INCH- POUNDS. 

TORQUE  100  TO  140  INCH- POUNDS, 

LUBRICATE  WITH  DRY  MOLYKOTE,  TYPE  Z, 
POWDER  OR  APPROVED  EQUIVALENT.  BLOW 
OFF  EXCESS  LUBRICANT  WITH  DRY  NITROGEN 
GAS. 

TORQUE  270  TO  300  INCH -POUNDS. 

TORQUE  230  TO  300  INCH -POUNDS. 


IF  THE  MAGNETIC  SWITCH  DOES  NOT  ACTUATE 
PROPERLY,  REMOVE  THF  FOUR  PISTCN 
SPACERS  AND  FOUR  BAR  MAGNETS  FROM  THE 
PISTON  AND  CUT  OFF  APPROXIMATELY  0.100- 
INCH  FROM  THE  SPACERS.  INSERT  THE  CUT 
OFF  PORTION  OF  THE  SPACERS,  THE  MAGNETS, 
AND  FINALLY  THE  REMAINDER  OF  THE  SPACERS. 
THE  AMOUNT  TO  BE  CUT  OFF  AND  INSERTED 
BEFORE  THE  MAGNETS  MAY  VARY  DUE  TO  MAGNET 
CHARACTERISTICS. 

INSTALL  WITH  LIKE  POLES  NEAR  THE  DRILLED 
SURFACE  OF  THE  PISTON. 

TORQUE  150  TO  200  INCH-POUNDS. 

CONTINUE  TURNING  1/4  TO  1/2  TURN  AfTER 
FLANGE  CONTACTS  THE  REAR  HOUSING. 

ADJUST  TO  INDICATE  THAT  THE  VALVE  IS 
CLOSED  WHEN  THE  POPPET  IS  WITHIN 
0.100- INCH  MAXIMUM  AND  0.010- INCH 
MINIMUM  OF  SEATING. 

SOLDER  BOTH  ENDS  OF  SWITCH  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509300. 

TORQUE  350  TO  400  INCH- POUNDS . 

TORQUE  TO  1,200  INCH-POUNDS. 

TORQUE  180  TO  200  INCH- POUNDS. 


AN363C428 

AN960C416 

10414206 

10414205 

10414208 

10414211 

9966442 

10414213 

8059517 

10414268 

8046883 

10414219 

10414262 

MS20995C41 

AN814-8DL 

20M00420-8 

AN960C516 
AN363C524 
8944208 
10414234 
8059248 
8059668 
AN960C7 16L 
MS35691-730 
10414209 
10414233 
10414204 
8945343 
10414203 
10414221 
104 14224 


8094 1 7 8 

AN363C428 

AN960C416 

10414210 

8059512 


MS35276-13 

20M00420-8 


MS20995C20 

10414266 


AN6227-9 

10414237 

104U207 

10414226 

10414214 

2MD0420-4 


LOX  RELIEF  VALVE  ASSQ1BLY  ("B"  REV., 

EO-6,  -7  & -8)  ® ® ©® 

ACORN  NUT  © 

SEAL  ("B"  REV.)  (PRECISION  RUBBER 
PRODUCTS  CORP.  110-3/8)  (F) 

SELF  LOCKING  NUT  (12  PLACES)  (G) 

WASHER  (12  PLACES) 

POPPET 

LIPSEAL  RETAINER 
LIPSEAL  (EO-1 ) 

LOX  RELIEF  VALVE  RETAINER  ASSEMBLY 
RETAINER  BUSHING  ("A"  REV.)  Q£) 

RETAINER  © 

RETAINER  GASKET  (FLEXITALLIC  GASKET 
CO.  R4-4K)  ® © 

LOX  RELIEF  VALVE  HOUSING  ASSEMBLY 
LOCK  RING  (ROSAN  INC.  RL24SB-7)  (F) 

STUD  (ROSAN  INC.  SF101-9SA-19A)  0 

FRONT  HOUSING 

LOCKWIRE  © - 

SCREW  THREAD  PLUG  AND  BLEEDER  (L) 

K-SEAL  (HARRISON  MANUFACTURING  CO . , 
BURBANK,  CALIF.  12100R8)  (F) 

WASHER  (12  PLACES) 

NUT  (12  PLACES)  (M) 

SHAFT  ("B"  REV.)  (?) 

INNER  SPRING 
OUTER  SPRING 
RETAINER  ("A"  REV.) 

WASHER 
JAM  NUT  (?) 

SEAL  RETAINER  ("A"  REV.)  © 

SEAL 

PISTON  RETAINER 
PISTON  LIPSEAL  (EO-l) 

PISTON  ASSEMBLY  ("A"REV.)  © 

PISTON  ("B"  REV.)  ® 

BAR  MAGNET  (REVERE  CORP.  OF  AMERICA, 
WALLINGFORD,  CONN.  E-6972-3) 

4 PLACES)  (?)  © 

PISTON  SPACER  (4  PLACES) 

PISTON  WASHER 

RETAINING  RING  (WALDES  KOHINOOR  INC., 
LONG  ISLAND  CITY  1,  N.Y . 5001-100- 
C-MF)  © 

RING  © 

SELF  LOCKING  NUT  (6  PLACES)  (G) 

WASHER  (6  PLACES) 

CYLINDER  COVER 

COVER  GASKET  (FLEXITALLIC  GASKET  CO., 
CAMDEN,  N.J.  R4-3F)  © (T) 

GASKET 

CONNECTOR  ("A"  REV.)  (CANNON  ELECTRIC 
CO.,  LOS  ANGELES,  CALIF.  GS02-10SL- 
4P-1U ) ® 

SCREW  (4  PLACES) 

K-SEAL  (HARRISON  MANUFACTURING  CO. 

12100R8)  (?) 

LOCKWIRE  (Kj 

REAR  HOUSING  ASSEMBLY  ("A"  REV.  & 

EO-2A) 

VENT  SEAL  (U) 

BOLT  (12  PLACES) 

BOLT  (6  PLACES) 

SWITCH  ASSEMBLY  ("B”  REV.,  EO-4A, 

& -5)  © 

SWITCH  HOLDER  ("A"  REV.) 

SWITCH  BUSHING 

SWITCH  (EO-2)  (REVERE  CORP.  OF  AMERICA, 
GLASWITCH  E5600-23  or  -33)  ® 

SWITCH  BUSHING 

ELECTRICAL  WIRING  (MIL-W-16878,  TYPE  E, 
NICKEL  PLATED  AWG  NO.  20)  ( W) 

PREFORMED  PACKING  (O-RING)  (?)  ® 
BACKUP  WASHER 
SWITCH  NUT  © 

SEAL 

CAP  © 

E-SEAL  (HARRISON  MANUFACTURING  00. 

12100R4)  © _ 

MODIFIED  UNION  ("A"  t£V.)  (?) 


10414000 


■ 6 , - 7 , and  - 8 


art  control  no. 


REVISION 
DATE  OF 
THIS  PAGE 


M4U-IPI4B-  418-H 


M5IC  - Form  HS1-1  (June  19(1) 
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msfc  manufacturing  ENGINEERING  DIVISION  NASA 


27  APR  1962 


MANUFACTURING  ENGINEERING  DIVISION 


“^P-140 


REFERENCES 


3. 1 Specifications: 

Federal  - QQ-S-571C/SN-60 
NASA  - MSFC-SPEC-106 
Military  - MIL-E-5272 
MIL-L-25567 
MIL-W- 16878 


Standards: 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile 
Agency  - ABMA-STD-18 
NASA  - MSFC-STD-100 


3.3  Drawings : 

Ordnance  Corps 


10419902 

10419909 

10509300 

10509302 

10509305 

10509311 


VEHICLE 


EFFECTIVITY 


REVISIONS 


"B"  Rev.,  EO-6,  -7,  and  -8 


"B"  Rev.,  EO-6,  -7,  and  -8 


"B"  Rev.,  EO-6,  -7,  and  -8 


"B"  Rev.,  EO-6,  -7,  and  -8 


"B"  Rev.,  EO-6.  -7.  and  - 


SPARES 


Before  installing  modify  to  latest  conf 


10414000 
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REVISION  DATE 


2 7 APR  1962 


DATA  SHEET 

Nomenclature : Valve , LGX  Relief 

Drawing  Numbers:  104l4054 

vendor:  North  American  Aviation 

Saturn  X Vehicle 

Location:  S-I  Stage 

Estimated  Design  Ilf*:  2^000  Cy  « 

Failure  Rate:  10  f 905  x 10*^/cy* 

low  (In  cycles):  91.7 

Number  Of  Component b 

Total  Cycles  of  deration:  12 Y 

this  Data  Represents:  10 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported:  0 

around  Equipment; 

ENVIRONMERTAL  QUAUFICATIOK  TESTS  PERFORMED:  (game  aS  On  page  3 III.l.l) 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Nave  Method: 

Vibration: 

Decenbo-  1965  . III.  1.1 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Runtured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure : 

None 

■ ■ ... 

Low 

" - ..-High 

. . ■ . 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA- 3 and  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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MANUFACTURING  ENGINEERING 


MANUFACTURING  PLAN 


SATURN  COMPONENTS  ASSEMBLY  PROCEDURE 
10414054  750  P.S.I.G.  PRESSURE 
RELIEF  VALVE  ASSEMBLY 


DESCRIPTION, 


24  January  1962 


MOVED 

,n.&4 


EP-140 


1 . 4 


The  pressure  relief  valve  assembly  10414054  is  a component  of  the  control 
pressure  system.  The  relief  valve  is  used  to  insure  against  overpressuri- 
zation in  the  GN2  control  pressure  system.  The  pressure  relief  valve 
assembly  is  a component  of  the  pneumatic  pressure  control  manifold  assembly 
10413666.  The  pressure  relief  valve  assembly  is  installed  in  the  rear  skirt 
of  container  F2  as  shown  in  the  installation  view.  The  various  functional 
characteristics  of  the  pressure  relief  valve  assembly  are  as  follows: 

1.1  Operating  Characteristics.  The  pressure  relief  valve  assembly  is 
capable  of  performing  as  follows: 

a.  Operating  temperature  range:  Minus  65°  to  plus  160°F. 

b.  Operating  media:  Air,  helium,  or  gaseous  nitrogen. 

c.  Leakage:  2 s.c.i.m.  maximum  through  the  six  main  vent  holes 

with  750  115  p.s.i.g.  internal  pneumatic  pressure  applied 

throughout  the  operating  temperature  range. 

d.  Nominal  operating  pressure:  750  p.s.i.g. 

e.  Proof  operating  pressure:  1,125  p.s.i.g^ 

f.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  (CAUTION:  Use 

only  for  destructive  acceptance  testing.) 

I g.  Relief  pressure:  950  + 20  p.s.i.g.  internal  pneumatic  pres- 

I sure.  Under  the  environmental  conditions  of  temperature  and 

■ shock  the  venting  and  relieving  pressure  is  within  950  + 50  p.s.i.g. 

h.  Reseat  pressure:  845  p.s.i.g.  — 

CAUTION:  Paragraphs  1.2  and  1.3  constitute  destructive  test 

items  that  are  performed  only  at  the  option  of  the  procuring 
activity. 

1.2  Shock  Withstanding  Capability.  The  pressure  relief  valve  assembly 

is  designed  to  withstand,  without  damage  or  impairment  of  performance, 
six  shocks  of  one  of  the  following  durations  and  wave  forms  at  35  g's 
in  each  of  the  three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6 -milliseconds  duration  - square  wave. 

» 

1.3  Vibration  Withstanding  Capability.  The  pressure  relief  valve  assembly 
is  designed  to  withstand,  without  damage  or  impairment  of  performance, 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each 

of  the  three  major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  3.0  g's 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10.0  g's 


27  APR  19621 


(Continued  on  page  4) 
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MANUFACTURING  ENGINEERING  DIVISION  NASA  | 

PAGE 

2 OF  ^ 

PROCEDURE 

EP-140 

MANUFACTURING  PLAN 
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Nv 

4 S'  ! V\ 
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\\ 
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GENERAL  LOCATION 


INSTALLATION  VIEW  - LOOKING  FORWARD 
(ARROW  INDICATES  FLOW  DIRECTION) 


1. 

550442 

2. 

9627-59971 

- 3-,  - - 

MS20995C4L 

4. 

550438 

5. 

550359 

6. 

550353 

7. 

550362 

7.1 

550444 

7.2 

550355 

— 550352^  „„ 

7.4 

AN6227-2 

7.5 

55035s 

7.6 

550361 

7.7 

550354 

8. 

AN6227-6 

9. 

550436 

10. 

AN6227-21 

11. 

552550 

12. 

9512-45154 

13. 

AN6227-19 

14. 

9512-45156 

15. 

550437 

16. 

550861 

17. 

550275 

750  P.S.I.G.  PRESSURE  RELIEF  VALVE  ASSEMBLY 
<"B"  REV)  (NORTH  AMERICAN  AVIATION,  INC. 
NO.  550435)  ® ® © ® © 

ADJUSTING  SCREW  ® 

NOT  © 

LOCKWIRE  ® 

CLOSURE  PLUG  ® 

SPRING 

ADJUSTING  ROD  © 

SEAT  ASSEMBLY  © 

INSERT  (E.I.  DUPONT  DE  NEMOURS  AS)  CO.  INC. 
WILLMINGTON,  DELAWARE  NYLON  ROD,  ZYTEL 
101  COML.) 

SCREW® 

SOFT  SEAT  (E.I.  DUPONT  DE  NEMOURS  AW)  CO. 
INCt  -WHJACTHGTON.  DtLflflag  NYLON  ROD, 

ZYTEL  101  CCML.)  (gF  

PREFORMED  PACKING  (O-RING)  © ® 

POPPET  ® 

POPPET  SPRING 
PILOT  VALVE  BODY 

PREFORMED  PACKING  (O-RING)  ® ® 

SEAL  BLOCK 

PREFORMED  PACKING  (O-RING)  (g)  © 

SPRING 
PISTON  ® 

PREFORMED  PACKING  (O-RING)  © ® 

GASKET 
NUT  ® 

HOUSING 
NAME  PLATE 


® CLEAN  AND  CONDITION  ALL  METALLIC  AM)  NONMETALLIC 
SURFACES  IN  ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509305. 

® IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH  MIL- SID- 130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST  PREFORMED  RUBBER 
PACKING  SEAL  IN  ACCORDANCE  WITH  SPECIFICATION 
DRAWING  1050931L 

© CARE  MUST  Bl  TAKEN  TO  PREVENT  CONTAMINATION 
DURING  ASSEMBLY. 

© OR  APPROVED  EQUIVALENT. 

® ADJUST  TORQUE  20  TO  25  INCH- POUNDS. 

© TORQUE  20  TO  25  INCH- POUNDS. 

®_~LocOTlw'nr«cc^^  

0 TORQUE  600  TO  900  INCH- POUNDS. 

© LUBRICATE  WITH  DOW- CORNING  COUP.  D.C.  55  OR 
APPROVED  EQUIVALENT. 

© FUNCTIONAL  CHECK  BY  APPLYING  750  * 15  P.S.I.G. 

GASEOUS  NITROGEN  PRESSURE  THROUGH  THE  POUR  (4) 
1/16  DIAMETER  HOLES  AMD  THE  .026  DIAMETER  HOLE 
IN  THE  5 50354  BODY.  LEAKAGE  SHALL  NOT  EXCEED 
2 S.C.I.M. 

® TORQUE  25  TO  30  INCH- POUNDS. 

® TORQUE  450  TO  500  INCH- POUNDS. 


APPROVED  IY 
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REVISION  TO: 

10414054 

EO'S 

ART  CONTROL  NO. 

M-JM-ftMO-Gtl 

REVISION 
DATE  OF 
THIS  PAGE 


MANUFACTURING  ENGiNfifcWNG  DIVISION 


noctouee 

EP-140 


9 


XI — 


MJTEI 

i SEE  PAGE  4 FOR  THE  10414054  750 PS. LG. 
PRESSURE  RELIEF  VALVE  EFFECTIVITY. 

2.  THE  APPROXIMATE  OVERALL  DIMENSIONS 
OF  THE  PRESSURE  RELIEF  VALVE  ARE 
4.140  BY  2.565  BY  2.130  INCHES. 

3.  THE  APPROXIMATE  UNIT  WEIGHT  IS  0.75 
POUNDS. 


MSFC  - Term  1151-2  (June  1»«1) 


10414054 
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MANUFACTURING  ENGINEERING  DIVISION 


EP-140 


TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  assembly  are  outlined  in  Performance  Specification 
10419946  and  Packaging  and  Packing  Specification  10509302. 

REFERENCES. 


3.1  Specifications : 

Military  - MIL-E-5272 
MIL-L-4343 
MIL-Q-9858 


Standards : 

Military  - MIL- STD- 130 
MIL- STD- 643 
MS33540 
MS33586 


3. 3 Drawings; 

Ordnance  Corps 


10419918 

10419946 

10509302 

10509305 

10509311 


EFFECTIVITY 


REVISIONS 


"B"  Rev. 


"B"  Rev. 


"B"  Rev. 


"B"  Rev. 


"B"  Rev. 


Before  installing  modify  to  latest  configuration 


10414054 
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DATA  SHEET 


Nomenclature:  Valve,  LOX  Relief 

Drawing  Numbers:  20M30460 

vendor:  Calmec  Mfg.  Co. 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  2^000  Cy  • 

Failure  Rate:  7,7l6  x l°~^/cy. 

MCBF  (in  cycles):  129*6 

Number  of  Components 

Total  Cycles  of  Operation:  5 705 

this  Data  Represents:  23 

Number  of 

Vehicle  Equipment:  X 

Failures  Reported: 

Ground  Equipment : * 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  ^ ^ O TTT  "1  *1  \ 1 

(Same  as  on  page  3,  XII .1.1) 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

December  19-5 
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FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

6 

No  Close 

Mechanical: 

Binding: 

Broken/Cracked: 

Broken/Runtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-10  Vehicles  (less  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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i 

_ i 

Additional  information  concerning  the  Relief  LOX  Valve.  Drawing 
Number  Tg^4'507'~ 

Forty  failures  were  reported  on  Inspection  Reports,  four 
were  reported  on  Unsatisfactory  Condition  Reports. 
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MANUFACTURING  ENGINEERING  DIVISION 


3 April  1963 


SATURN  I COMPONENTS  ASSEMBLY  PROCEDURE 
20M30460  LOX  RELIEF  VALVE  ASSEMBLY 


MPI-2000 


1 of  4 


1.  DESCRIPTION. 

The  LOX  relief  valve  assembly 
poppet  type  valve.  The  valve 
is  signalled  to  pressurize  the 
chamber  pressure  .is  reached, 
pressure  during  flight  and  to 
filling  operation.  The  valve 
in  the  4-inch  vent  assembly  as 
functional  characteristics  of 


20M30460  is  a normally  closed,  spring  loaded, 
is  opened  when  an  MV-74V  control  valve  20M30128 
control  chamber  or  when  a predetermined  flow 
The  valve  is  used  to  maintain  LOX  container 
relieve  the  container  pressure  during  the 
assembly  is  installed  on  containers  L3  and  L4 
shown  in  the  installation  view.  The  various 
the  LOX  relief  valve  are  as  follows: 


1.1  Flow  Chamber  Mechanical  Performance  Characteristics.  The  relief  valve 
flow  chamber  is  capable  of  performing  mechanically  as  follows: 

a.  Venting  (cracking)  relief  operation:  On  increasing  pressure  at  55 

p.s.i.g.  the  flow  (not  considered  leakage)  past  the  poppet  must 
not  be  greater  than  300  s.c.i.m.  On  further  increase  of  pressure 
the  poppet  must  vent  (crack)  at  57  +5  or  -0  p.s.i.g.  Venting  is 
defined  as  a minimum  flow  of  4,250  s.c.i.m.  of  helium  past  the 
poppet. 

b.  Closing  (reseating)  relief  operation.  After  venting  on  decreasing 

pressure  at  51  p.s.i.g#  minimum  the  poppet  must  return  to  the 
closed  position  (reseat).  Reseating  is  defined  as  a maximum 
flow  of  240  s.c.i.m.  of  helium  past  the  poppet. 

c.  Operating  temperature  range:  -250°  to  +250°  F. 

d.  Operating  pressure:  62  p.s.i.g.  minimum  internal  pneumatic  pressure 

e.  Proof  operating  pressure:  90  p.s.i.g.  minimum  internal  pneumatic 

pressure. 

f.  Burst  preissure  (without  bursting):  150  p.s.i.g.  minimum  internal 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing.) 

g.  External  leakage  from  the  flow  chamber:  None  when  pressurized  from 

0 to  the  venting  pressure.  Flow  past  the  poppet  is  not  con- 
sidered leakage. 

h.  Service  media:  Air,  GN2,  or  gaseous  oxygen. 

1.2  Pneumatic  Override  Mechanical  Performance  Characteristics.  The  relief 
valve  pneumatic  override  system  is  capable  of  performing  mechanically 
as  follows: 

a.  Minimum  operating  pressure:  600  p.s.i.g.  internal  pneumatic  pres- 

sure • 

b.  Nominal  operating  pressure:  750  p.s.i.g.  internal  pneumatic 

pressure. 

c.  Proof  operating  pressure:  1,125  p.s.i.g.  minimum  internal  pneu- 

matic pressure. 

d.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  minimum  internal 

pressure.  (CAUTION:  Use  only  for  destructive  acceptance 

testing. ) 

e.  Operating  temperature  range:  -250°  to  +250°  F. 


(Continued  on  page  4) 
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INSTALLATION  VIEW  - LOOKING  AFT 
(TYPICAL  ON  CONTAINERS  L3,  & L4) 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  MSFC-SPEC-164. 

ALL  MATERIALS  OTHER  THAN  SEALANTS  MUST 
MEET  THE  REQUIREMENTS  FOR  COMPATIBILITY 
WITH  LOX  IN  ACCORDANCE  WITH  MSFC- SPEC- 106. 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

STAMP  THE  CURE  DATE  OF  OLDEST  PREFORMED 
RUBBER  PACKING  SEAL  IN  ACCORDANCE 
WITH  MSFC- STD- 105. 

LUBRICATE  THREADS  WITH  ANTISEIZE  COMPOUND 
AR-l-F. 

TORQUE  100  TO  110  INCH-POUNDS. 

LOCK  WIRE  IN  ACCORDANCE  WITH  M S3 3 540. 

C»  APPROVED  EQUIVALENT. 

TORQUE  20  TO  25  INCH-POUNDS. 

TORQUE  65  TO  70  INCH- POUNDS. 

LUBRICATE  WITH  DRY  MOLYXOTE,  TYPE  Z, 

POWER  OR  APPROVED  EQUIVALENT.  BLOW 
OFF  EXCESS  LUBRICANT  WITH  DRY  NITROGEN 
CAS. 

TORQUE  TO  60  INCH- POUNDS. 

COOL  BUSHXKC  IN  LIQUID  NITROGEN  OR 
EQUIVALENT  AND  HEAT  RETAINER  TO 
300-350*  F.  INSERT  BUSHING  INTO 
RETAINER. 

SEAL  ON  BOTH  SIDES  WITH  KXL-F- 10-200 
SEALING  WAX  0*  APPROVED  1QUTVALXNT. 

LOCATE  FLUSH  TO  0.010-WCH  BELOW  THE 
SURFACE  OF  THE  BOUSING. 

LOCATE  THE  TOP  SURFACE  Of  THE  SERIATED 
COLLAR  0.010-  TO  0.020-JMCS  BELOW  THE 
SURFACE  OF  THE  BOUSING. 

RADIOGRAPHICALLY  INSPECT  THE  CASTING  IN 
ACCORDANCE  WITH  MSFC-STD-100 , GRADE  II-F. 

PRESSURE  TEST  THE  MACHINED  CASTING  HYDRO- 
STATICALLY TO  100  P.S.I.G.  FOR  5 
MINUTES  AND  PNEUMATICALLY  TO  100  P.S.I.G. 
UNDER  WATER  FOR  5 MINUTES. 

TORQUE  TO  400  INCH -POUNDS. 


(?)  TORQUE  100  TO  140  INCH-POUNDS. 

® ADJUST  SO  THAT  THE  DISTANCE  BETWEEN 

THE  END  OF  THE  SHAFT  20M30465-1  AND 
THE  PISTON  20M30263  IS  WITHIN  0.010- 
INCH  MINIMUM  AND  0.050- INCH  MAXIMUM. 
THEN  JAM  TOGETHER  BY  HOLDING  THE  MOT 
NEAREST  THE  WASHER  AND  TORQUING  THE 
OTHER  270  TO  300  INCH- POUNDS. 

® TORQUE  250  TO  300  INCH-POUNDS. 

® TORQUE  275  TO  300  INCH-POUNDS. 


IF  THE  tiACNETIC  SWITCH  DOES  NOT  ACTUATE 
PROPERLY,  REMOVE  THE  FOUR  PISTON 
SPACERS  AND  POUR  BAS  MAGNETS  FROM  IRE 
PISTON  AND  CUT  OFF  APPROXIMATELY  0.100- 
INCH  FROM  TW  SPACERS.  INSERT  THE  CUT 
OFF  PORTION  OF  THS  SPACERS,  THE  MAG- 
NETS, AND  FINALLY  THE  REMAINDER  OP  THE 
SPACERS.  THE  AMOUNT  TO  BE  CUT  OFF  AND 
INSERTED  BEFORE  THE  MAGNETS  HAY  VARY 
DUE  TO  MAGNET  CHARACTERISTICS. 

INSTALL  WITH  LUCE  POLES  NEAR  THE  PRILLED 
SURFACE  OP  THE  PISTON. 

TORQfUE  ISO  TO  200  INCH-POUNDS. 

FLUOtOLUBE  IN  ACCORDANCE  WITH  SPECIFI- 
CATION DRAWING  10438101. 

PRESSURE  TEST  THE  OVERRIDE  CYLINDER 
HYDROSTATICALLY  TO  1,123  P.S.I.G.  PON 
5 MINUTES  AND  PNEUMATICALLY  TO  1,123 
P.S.I.G.  UNDER  WATER  FOR  3 MINUTES. 

CONTINUE  TURNING  1/4  TO  1/2  TURN  AFTER 
THE  FLANGE  CONTACTS  THE  REAR  BOUSING 
ASSEMBLY. 

ADJUST  TO  INDICATE  THAT  THE  VALVE  IS 
CLOSED  WHEN  THE  POPPET  IS  WITHIN  0.100- 
XNCI  MAXIMUM  AND  0.010-INCH  MXNHRM  OF 


SOLDER  BOTH  ENDS  OF  SWITCH  IN  ACCORDANCE 
with  MSFC-noc-isa. 

@>  TORQUE  330  TO  400  INCH-POUNDS. 

© TORQUE  TO  1,200  INCH-POUNDS. 


1.  2 (HO 002  7 

2.  MS20995C32 

3.  20M3OO35 

4.  2QM30464-1 

5.  2000467-1 

5.1  NAS1351C3H6 

5.2  2 0 00444-1 

5.3  2000461-1 

5.4  2000440-1 

6.  AN363C426 

7.  AN960C416 

8.  2000434 

9.  2000462-1 

10.  200 046 6- 1 

11.  20M 3046 5-1 

12.  2OM30463-1 

13  . 20  00231 

13.1  20M30262 

1—2  20130261 

14.  20  00246 

15.  20130230 

15.1  20130023 


20130251 

MS20995C41 

MC179DSW 

20M00420-B 

AN960C516 
AN363C524 
20M3024S 
20  00247 
2000234 
AN960C716L 
MS35691-730 
20(00239 
2000240 
2000233 
20M30241 
2000232 
2000263 
2000030 


30.3  2QM30032 

30.4  20M3O029 

30.3  2000034 


31.  20(00250 

32.  AN363C42S 

33.  AN  96  OC  4 16 

3A.  20M30236 

33.  20(00242 

36.  20M3Q236 


36.  MS33276-13 

39.  MS2S776-6 

40.  M520993C20 

41.  2000236 

42.  20H3002B 

43.  AM3C14A 

44.  AN4C10A 

43.  2000005 

43.1  20M30006 

43.2  20M3000S 

43.3  2000007 

43.4  20M30214 


46.  AN6227-9 

47.  20M30013 
46.  20(00014 
49.  20M30252 
30  . 20M30233 


LOX  RELIEF  VALVE  ASSEMBLY  ("A0  REV.,  EO 
1 A -2)  ® ® © © © 

ACORN  NUT  0) 

LOCK  WIRE  ®T 

SEAL  (PRECISION  RUBBER  PRODUCTS  CORP. 

110-3/8)  ® 

POPPET  ("A”  REV.) 

SEAL  ASSEMBLY  ("A"  REV.  4 EO-l) 

SCREW  (12  PUCES)  ® 

PLATE  RETAINER  ("A"  REV.) 

SEAL  ("A"  REV.) 

PLATE  SEAL  ("A"  REV.)  _ 

SELF  LOCKING  NUT  (12  PUCES)  ® 

WASHER  (12  PUCES) 

SEAL  ("A”  REV.)  (RACO  ENGRG.  DIV.  OF 
R.  E.  CREATH  CO.,  INC.,  LOS  ANGELES, 
CALIF. , PART  NO.  10003-84  ) 

POPPET  ADAPTER  ("A"  REV.) 

PLUG  ("A"  REV.) 

SHAFT  ("A"  REV.)  ® 

SHAFT  RETAINER  ("A"  REV.)  (t*) 

RETAINER  ASSEMBLY  (EO-l) 

RETAINER  BUSHING  ® 

RETAINER  ® 

RETAINER  GASKET  (FLEXITALLIC  GASKET 
CO.,  CAMDEN,  N.  J,  R4-4K)  ® (g) 

LOX  RELIEF  VALVE  HOUSING  ASSEMBLY 
LOCK  RING  (ROSAN  INC.,  RL24SB-7) 

(12  PUCES)  ® 

STUD  (ROSAN  INC.,  SF 101-9 SA-19A) 

(12  PUCES)  ® 

FRONT  HOUSING  (S)  © 

LuClWIRE  © 

SCREW  THREAD  PLUG  AND  BLEEDER  (fi) 
K-SEAL  (HARRISON  MANUF ACTOR INC  CO. , 
BURBANK.  CALIF.  12100R8)  <§) 

WASHER  (12  PUCES) 

NUT  (12  PUCES)  © 

INNER  SPRING 
OUTER  SPRING 
RETAINER 
WASHER 

JAM  NUT  (?) 

SEAL  RETAINER  ® 

SEAL  (EO-l) 

PISTON  RETAINER  © 

PISTON  LIP  SAL  (EO-l  6 -2) 

PISTON  ASSEMBLY  ® 

PISTON  © 

BAR  MAGNET  (REVERE  CORP. , Of  AMERICA, 
WALLINGFORD,  CM.  F- 6972-3) 

(4  PLACES)  © 

MAGNET  SPACER  (4  PLACES) 

PISTON  HASHER 

RETAINING  RING  (HALSES  KDKXMQOR  INC. , 
LONG  ISLAND  CITY  1,  N.  Y.  5001-100- 
C-MF)  ® 

EMC  © _ 

SEIF  LOCKING  NUT  <«  PLACES)  © 

WASHER  (6  PLACE 8) 

CYLINDER  C0VE1 

COVER  GASKET  (FIEXITALLXC  GASKET  CO., 
CAMDBM,  N.  J.  RA-3F)  © ® 

GASKET  (EO-l)  © 

CORRECTOR  (CANNON  ELECTRIC  CD.,  LOS 
^NCXLES,  CALIF.  0S02-10SL-4P-111) 

SCREW  (4  PLACES) 

PREFORMED  PACKING  (O-RING)  ® © 
LOCKWIRE  © 

REAR  HOUSING  ASSEMBLY  (§)  © <g) 

VENT  SEAL  (EO-l)  @ 

BOLT  (12  PUCE?) 

BOLT  (6  PUCES)  _ 

SWITCH  ASSEMBLY  (EO-l)  @ 

SWITCH  HOLDER  (EO-l) 

SWITCH  CUP  (EO-l) 

SWITCH  (REVERE  CORP.  Of  AMERICA, 

E 5600- 2 3 or  -33)  ® 

SWITCH  INSULATOR  ELECTRICAL 
WIRING  (MIL-W-16878,  TYPE  E, 

NICKEL  PUTED  AWC  NO.  20)  Sg) 
PREFORMED  PACKING  (O-RING)  <H)  © 
BACKUP  WASHER  (EO-l) 

SWITCH  NUT  (AH) 

SEAL  (EO-l) 

CAP  ® (g) 
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1.2  (con.) 

f.  Leakage  past  control  cylinder:  240  s.c.l.m.  maximum  of  helium 

when  the  piston  assembly  Is  pressurised  from  0 to  750 
p.s.l.g.  r 

g.  Poppet  travel:  1.100- Inches  minimum  when  operated  by  the  pneu*  j 

matlc  control  assembly. 

h.  Clearance  between  the  shaft  and  piston  assembly:  0.010  to 

0.050- inches. 

1.  Service  media:  Air,  GN2 * or  helium. 

j.  Life  cycle:  2,000  cycles  of  operation  by  the  pneumatic  control  ' 

assembly  without  damage  Or  Impairment  of  performance  . 

k.  Poppet  closing  time:  2 seconds  maximum  after  the  control 

chamber  is  vented  to  relieve  the  750  p.s.l.g. 
pressuTlsation. 

1.3  Electrical  Performance  Characteristics.  The  magnetic  position 
switch  indicates  that  the  valve  is  closed  when  the  poppet  is  within 
0.100- Inch  maximum  to  0.010- Inch  minimum  of  Its  seated  position.  A 
continuity  check  between  pins  "A"  and  "B”  on  the  connector  with  the 
valve  in  the  closed  position  must  indicate  less  than  0.5  ohm 
resistance.  With  the  valve  in  the  Open  position^he  insulation 
resistance  between  pin  "A" and  valve  body,  pin  "B”  and  the  valve  ; 

body,  or  pins  "A"  and  nBn  must  be  a minimum  of  50  megohms  with  500 

v.d.c.  applied.  The  switch  operates  from  a 22  to  32  v.d.c.  system 
with  28  v.d.c.  nominal.  r 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity.  j 

Shock  Withstanding  Capability.  The  relief  valve  is  designed  to 
withstand,  without  damage  or  impairment  of  performance.  Six  shocks 
of  one  of  the  following  durations  and  wave  forms  at  45  g*s  In  j 

each  of  the  three  major  axes  under  the  following  condition:  j 

10-milliseconds  duration  - triangular  wave,  or  equivalent. 

: ■;  ■ j i 

Vibration  Withstanding  Capability.  The  relief  valve  is  designed  ttf  . 
withstand,  without  damage  or  Impairment  of  performance,  vibration  1 
at  each  resonant  frequency  for  5 minutes  duration  in  each  of  the  j 
three  major  axes  under  the  following  conditions: 

20  to  37  c.p.8.  at  0.1-inch  double  amplitude  displacement,  { 

37  to  300  c.p.s.  at  7.0  g(s. 

300  to  510  c.p.s.  at  0.0015-inch  double  amplitude  displacement,  an 
510  to  2,000  c.p.s.  at  20.0  g's. 

2.  TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  for  the  preparation 
for  delivery  of  the  relief  valve  are  outlined  In  Performance  Specifi- 
cation 10M01150  and  Packaging  and  Packing  Specification  10509302 v 
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3.  REFERENCES. 


3.1  Specifications: 

Federal  - QQ-S571C/SN-60 
NASA  - MSFC-SPEC-106 
MSFC-SPEC-164 
MSFC-PROC-158 
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EFFKTIVITY 


REVISIONS 


BEFORE  INSTALLING  MODIFY  TO  LATEST  CONFIGURATION 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

! 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

! 

Inoperative 

Broken/Ruptured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

1 

Noisy 

Bearing: 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Pins/Connections 

Shorted: 

Other: 

i 

• 

Oil/Moisture 

Saturation 

Sticking 

; 

Would  Not  Open 

Would  Not  Close 

| 

Pressure: 

• - - 4 

None 

Low 

• ...... 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  IN-P&VE-E-62-5 , 

January  21,  19^2,  MSFC 
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BP- 140 


SATURN  COMPONENTS  ASSEMBLY  PROCEDURE  

10414318  LOX  INTERCONNECT  VALVE  AND 

ORIFICE  ASSEMBLY  | /*■  | ***«  1 ”4 

1.  DESCRIPTION. 

The  LOX  interconnect  valve  and  orifice  asseafely  10414318  is  a normally  closed 
pneuma-mechanically  operated  orif iced-gate  type  valve.  All  four  of  the  valve 
and  orifice  assemblies  are  opened  during  the  LOX  container  filling  or  drain- 
ing operation.  The  valves  are  opened  when  the  solenoid  in  a single  MV -74V 
control  valve  10414027  is  energized  to  allow  GH**  from  the  control  pres sura 
system  to  pressurize  the  control  porta  of  the  four  valve  and  orifice  assem- 
blies.  When  the  valve  and  orifice  assemblies  are  closed  the  orifices  in 
their  gates  restrict  the  flow  of  GQX  into  the  70- inch  LOX  containers  to 
maintain  a higher  pressure  in  container  LC.  The  higher  pressure  forces  the 
LOX  in  container  LC  out  into  the  70- inch  containers  before  they  arempptied. 
The  valves  are  used  in  the  LOX  interconnect  valve  and  orifice  .asiiNlger 
assemblies  10438179.  The  valve  and  orifice  assemblies  are  installed  in  the 
four  branch  lines  above  container  LC  as  shown  in  the  installation  vimw.  The 
various  functional  characteristics  of  the  valve  and  orifice  assembly  are  as 
follows: 

Mechanical  Performance  Characteristics.  The  valve  orifice  assembly 
is  capable  of  performing  mechanically  as  follows: 

a.  Operating  line  pressure:  65  p.s.i.a. 

b.  Gate  play:  1°  maximum , 

c.  Parallelism  between  the  surface  of  the  closed  gate  and  the  flat 

machined  surface  of  valve  housing:  t 0°  30* 

d.  Service:  GOT 

e.  Nominal  vent  gate  operating  time,  switch  to  switch: 

To  open  - 150  milliseconds. 

To  close-  300  milliseconds. 

L Internal  leakage  with  60  p.s.i.g.  pressure  in  the  line  and  the  gate 
in  both  the  open  and  closed  positions  alternately: 

Shaft  seals  - 20  s.c.i.m.  maximum. 

Gate  pin  seals  - 2 s.c.i.m.  maximum. 

Main  seat  - 25  s.c.i.m.  maximum  (applies  only  with  gate  in  the 
closed  position). 

g.  Venting  chamber  operating  temperature  range:  -150°  to  +165°  F. 

1*2  Pneumatic  Operating  Characteristics.  The  valve  and  orifice  assembly  is 
capable  of  operating  pneumatically  as  follows: 

a.  Control  cylinder  operating  teaperature  range:  -65°  to  +165°  F. 

b.  Minimum  operating  pressure:  500  p.s.i.g.  internal  pneumatic 

pressure. 

c.  Nominal  operating  pressure:  750  p.s.i.g.  internal  pneumatic 

pressure. 

d.  Proof  operating  pressure:  1,125  p.s.i.g.  internal  pneumatic. 

pressure. 

e.  Burst  pressure  (without  bursting):  1,875  p.s.i.g.  internal  bydro- 

static  pressure.  (CAUTION:  Use  only  for  destructive  acceptsnce 

testing.) 

f . Operating  media:  Air,  gaseous  nitrogen,  or  helium, 
g.  Leakage  past  the  control  cylinder:  5 s.c.i.m.  maximim  with  750  § 

p.s.i.g.  internal  pneumatic  pressure  applied. 

1*3  Electrical  Performance  Requirements.  The  electrical  performance  require* 
ments  of  the  valve  and  orifice  assembly  are  as  follows: 

(Continued  on  page  4)  ' 564143181 
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“ =L£GEND  (CON . ) — 


FIN  1 

I 

INSTALLATION  VIEW  - LOOKING  AFT 


CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NOM1ETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

ALL  MATERIALS  OTHER  THAN  SEALANTS  MUST 
MEET  THE  REQUIREMENTS’  FOR  COMPATIBILITY 
WITH  LOX  IN  ACCORDANCE  WITH  MSFC -SPEC- 106 . 

IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL- STD- 130. 

STAMP  THE  CURE  DATE  OF  THE  OLDEST 
PREFORMED  RUBBER  PACKING  SEAL  IN 
ACCORDANCE  WITH  SPECIFICATION 
DRAWING  10509311. 

CARE  MUST  BE  TAKEN  TO  PREVENT  CONTAMINA- 
TION DURING  ASSEMBLY. 


OR  APPROVED  EQUIVALENT. 
TORQUE  16  TO  20  INCH- POUNDS. 


LUBRICATE  WITH  DOW-CORNING  CORP.  D.C.  55 
OR  APPROVED  EQUIVALENT. 

LOCKWIRE  IN  ACCORDANCE  WITH  MS33540. 

TORQUE  50  TO  70  INCH- POUNDS. 

TORQUE  15  TO  18  INCH- POUNDS. 

SPOT-TIE  THE  ELECTRICAL  WIRES  AT  3-INCH 
INTERVALS . 

TORQUE  6 TO  8 INCH- POUNDS. 

TORQUE  10  TO  12  INCH- POUNDS. 

INSTALL  UNDER  THE  NUT  PLACED  HERE  AND 
ON  THE  OPPOSITE  SIDE  OF  THE  BOX, 

INSTALL  WASHER  2W18-416  UNDER  THE 
TWO  REMAINING  NUTS. 

TORQUE  50  TO  70  INCH- POUNDS. 

POSITION  THIS  LEVER  SO  THAT  THE  SPLINE 
INDEX  SCRIBE  MARK  IS  IN  LINE  WITH  THE  ■ 
PUNCH  MARK  SHOWN  ON  THE  SHAFT.  1 

TORQUE  100  TO  140  INCH- POUNDS.  I 

TORQUE  TO  50  INCH- POUNDS.  \ 


PRIOR  TO  INSTALLING  THE  VALVE  GATE  AND 
SHAFT,  PLACE  THIS  SEAL  BLANK  IN  THE 
CASTING  9615-48013-9  AND  RETAIN  WITH 
THE  RETAINER  9615-48024.  WITH  BOTH 
HALVES  TOGETHER,  FORCE  THE  TOOL  365-798 
THROUGH  THE  SEAL  BLANK  TO  FORM  THE  SEAL. 
REMOVE  THE  TOOL  AND  SEAL  TOGETHER. 
INSTALL  THE  SHAFT  AND  SLIP  THE  FORMED 
SEAL  FROM  THE  TOOL  TO  THE  SHAFT  BY  USING 
THE  RETAINER  9615-48024. 

LUBRICATE  WITH  ALPHA  MOLYKOTE  CORP, , 
MOLYKOTE  TYPE  Z POWDER  OR  APPROVED 
EQUIVALENT.  BLOW  OFF  EXCESS  LUBRICANT 
WITH  DRY  NITROGEN  GAS. 


(X)  TORQUE  TO  43  INCH- POUNDS. 

© TORQUE  22  TO  30  INCH- POUNDS. 

© TORQUE  70  TO  120  INCH- POUNDS. 

(AA)  ADJUST  SO  THAT  WHEN  THE  PISTON  IS  IN  THE 

CLOSED  POSITION  THE  GATE  IS  COMPLETELY 
CLOSED  - TOP  SURFACE  OT  THE  GATE. 

PARALLEL  WITH  THE  TOP  SURFACE  OF  THE 
GATE  NOUSINgTJITHIN  PLUS  OR  MINUS  ZERO 
DEGREES  30  MINUTES. 

(AB)  TORQUE  50  TO  55  INCH- POUNDS. 

(AC)  TORQUE  20  TO  25  INCH-POUNDS. 

(AD)  WIRE  RING  TO  HOUSING  TWO  PLACES  AS  REQUIRED, 

(AR)  TORQUE  TO  85  INCH- POUNDS  HAXIKl*!. 

(AF)  LACE  HEATER  ASSEMBLY  BLANKET  TO  PISTON 
HOUSING  ASSEMBLY  AS  REQUIRED, 


LOX  INTERCONNECT  VALVE  AND  ORIFICE 
ASSEMBLY  <"B"  REV.  &EO-3)  (NORTH 
AMERICAN  AVIATION  INC.  NO.  9512- 


NAS679A08W 

800-015-8 

9512-48065 

AN6230B22 

MS20995N40 

AN4H1QA 

2W18-416 

9512-48425 

2P9-7-7 


48410-61)  ® (?)  © ® (|)  © 

NUT  (4  PLACES)  (5)  _ 

LOCK- O- SEAL  (4  PLACES)  (?) 

COVER 

PREFORMED  PACKING  (O-RING)  (?)(?) 

LOt  KV I RE  (j) 

BOLT 

VALVg  SWITCH  ARK  ASSEMBLY 
PIN 


9512-48425-3 

9512-48429 

AN995N20 

AN500A2-10 

2W1C6-8-16 

2SE6 


9615-48066 

10-40450-10 

MS3102E108L3P 

RD19 1-4002-0001 
2W18-4 
AN500A4-6 
AN122676 
9612-48422 
AN340-6 
2W1AL17-20-62 
NAS679A4W 
9615-48030 
9615-48427 
AN6227B9 
9512-48426 
MS20995N51 
AN5-12A 
MAS679A5 
9512-48431 
9615-48024 
AN4-5A 
9615-48269 
9615-48062 
AN4-11A 
AN5-32A 
9615-48013-51 
KR-6-1 
L1246- 1-6 
9615-48068 
9615-48013-9 
400496 
MS20913-1D 


MS  2 09  9 5C  3 2 

9615-48266 

9512-48432 

AN6227B13 

AN623QB6 

X5133-31KF 

9512-48014 

402658 

9-3224-11 

402656 

402657 

MS20995N32 

20M30382 


9627-48497 

9512-48411 

RL2SSB-8 

RD206SB-6-5L 

9512-48411 

R206SB-8 

RLR28SB-8 

9512-48424 

10414509 

9615-48074-3 

AN3H3A 

10414510 

AN960C516 

AN5C12A 

AN363C524 

9615-48107 

9512-48413 

1620995N91 

9512-48360 

9615-48020 

AM4H5A 

2W18-516 

NAS679A5 

9512-48430 


ARM 

SWITCH  ASSEMBLY 
LOCKWIRE  (7) 

SCREW  (4  PUCES)  (T) 

WASHER  (4  PLACES) 

MICRO  SWITCH  (MJCRO  SWITCH  CORP.) 

(2  PUCES)  ® 

ACTUATOR  (MICROSWITCH  CORP.) 

(2  PLACES)  0 
INSULATION  TUBlffc 
ELECTRICAL  WIRING 
TYING  CORD  0 
BOX 

GASKET  (BENDIX  AVIATION  CORP.)  0 
CONNECTOR  (REPUCES  THE  VENDOR 

FURNISHED  AN3102E10SL3P  CONNECTOR) 
LUC  (REPUCES  PART  NO.  R2-1-1)  0 

WASHER  (3  PLACES) 

SCREW  (4  PUCES)  (in 
PIN 

SETSCREW  (2  PUCE£) 

NUT  (2  PUCES)  0 
WASHER  (2  PLACES^  @ 

NUT  (?) 

GASKET~ 

PRETOKSed  PACKING  (O-RING)  0 0 
LEVER  0 
LOCKWIRE  0 
BOLT 

NUT  © 

SHAFT 

RETAINER 

BOLT  (2  PLACES)  © 

washer  r\ 

SEAL  © © 

BOLT  (zPLACES)  (0 
BOLT  (4  PUCES) 

PISTON  HOUSING  ASSEMBLY 
RING  (2  PUCES)  (TV 
INSERT  (2  PUCES  )~© 

STUD  (4  PUCES)  (7; 

CASTING  _ 

STUD  (6  PUCES)  © 

SQUARE  HEAD  PIPE  THREAD  PLUG 
(REPLACES  THE  VENDOR  FURNISHED 
AN8 16 -4C  NIPPLE)  © 

LOCKWIRE  (7) 

BUSHING  (Kj  (AA) 

link  ^ 

PREFORMED  PACKING  (O-RING)  0 0 
PREFORMED  PACKING  (O-RING)  0L  0 
RING  QJALDES  KOHINOOR  INC.)  ^f) 

® ->=v 

PISTONASSEMBLY  © 

SPRING 

CYLINDERCAP 
BOLT  <AB) 

LOCKWIRE  Q 

TAPER  PIN  (MAKE  PROM  MS  24692- 155D) 
(REPLACES  THE  VENDOR  FURNISHED 
PIN  AN385AH10P7) 

GASKET 

HOUSING  ASSEMBLY 
RING  (2  PLACES)  0 
INSERT  (2  PUCES)  0 
HOUSING 

INSERT  (4  PUCES)  0 
RING  (4  PUCES)  0 

WASHER 

GATE  (EO-1A) (REPLACES  THE  VENDOR 
FURNISHED  9615-4859 1- 3 GATE) 
WASHER 
BOLT  (AC) 

ORIFICE  (’'A"  REV.) 

WASHER  (6  PUCES) 

BOLT  (6  PUCES) 

NUT  (6  MACES)  © 

SEAL  ® 

RING 

LOCKWIRE  (AD) 

GASKET 

PIN  ® ^ 

BOLT  (4  PUCES)  (AB) 

WASHER  (4  PUCES) 

NUT  (4  PUCES)  © 

HEATER  ASSEMBLY  (REMOVE  THE 
AN3100E16-9P  CONNECTOR  AND 
REPUCE  WITH  MS3100E16-9P) 

BRASS  WIRE  (MIL-QQ-W-321,  CCMP.  A) 


DRAWN  by: 


writer: 


APPROVED  BY: 
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a.  Switch  actuation: At  1°  t 0°30'  before  the  gate  is  in  its  completely 

open  or  closed  position. 

b.  The  heater  and  switch  wiring  diagrams  are  shown  on  page  3. 

CAUTION:  Paragraphs  1.4  and  1.5  constitute 

destructive  test  items  that  are  performed 
only  at  the  option  of  the  procuring  activity. 

Shock  Withstanding  Capability.  The  valve  and  orifice  assembly  is 
designed  to  withstand,  without  damage  or  impairment  of  performance,  six 
shocks  of  one  of  the  following  durations  and  wave  forms  at  35  g's  in 
each  of  the  three  major  axes: 

10-milliseconds  duration  - triangular  wave,  or 
8-milliseconds  duration  - sine  wave,  or 
6-milliseconds  duration  - square  wave. 


1.5  Vibration  Withstanding  Capability.  The  valve  and  orifice  assembly  is 
designed  to  withstand,  without  damage  or  impairment  of  performance, 
vibration  at  each  resonant  frequency  for  5 minutes  duration  in  each  of 
the  three  major  axes  under  the  following  conditions: 

20  to  55  c.p.s.  at  3 g's, 

55  to  100  c.p.s.  at  0.02-inch  double  amplitude  displacement,  and 
100  to  2,000  c.p.s.  at  10  g's. 

TEST  AND  DELIVERY  REQUIREMENTS. 

The  destructive  and  nondestructive  acceptance  tests  and  the  preparation  for 
delivery  of  the  valve  are  outlined  in  Performance  Specification  10419910  and 
Packaging  and  Packing  Specification  10509302. 

REFERENCES. 


3.1  Specifications: 

NASA  - MSFC- SPEC- 106 

Rocketdyne  - RA0113-001 


Standards: 

Military  - MIL-STD-130 
MS33540 

Army  Ballistic  Missile  Agency 
ABMA-STD-18 


3 . 3 Drawings: 

Ordnance  Corps 


VEHICLE 


Spares 


10414318 
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10419909 

10419910 

10509302 

10509303 

10509305 

10509311 

EFFECTIVITY  OF  10414318 

REVISIONS 

"B"  Rev,  and  E0-3 

"B"  Rev,  and  EO-3 

”B''  Rev,  and  EO-3  

"B"  Rev,  and  EO-3 

"B"  Rev,  and  EO-3 

Before  installing  modify  to  latest  configuration 


REVISION  DATE  SPEC.  1961 


DATA  SHEET 


Nomenclature:  Valve,  Safety 


Drawing  Numbers  :104 1^350 


Vendor:  Cornelius  Co . 


Saturn  I Vehicle 


locat ion:  Payload 


Estimated  Design  Life:  2,000  Cy# 


Failure  Rate:  26,666  x 1°~*VCF* 

Humber  of  Cca^onents 

this  Data  Represents;  6 


MB*  (in  cycles):  37  -5 

Total  Cycles  of  Operation:  52 


Number  of 

Failures  Reported:  0 


Vehicle  Equipment:  X 

Ground  Equipment; 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  J}a£a  Available 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray: 


High  Temperature: 


Low  Temperature: 


Ambient  Room  Temperature: 


Thermal  Shock: 


Shock  Impact  (Flat  Drop); 


Leakage  Rate; 


Humidity: 


Random  Noise: 


Sine  Nave  Method; 


Vibration: 


III. 3 1 
Page 


Decembc-  1965 


'Hi 


FREQUENCY 

OP  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken /Ruptured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-2  through  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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MS  FC 


fASKICATtON  AMO  ASSEMSIY ENGINEERING  DIVISION 


SATURN  CGMPOfRHTS  ASSEMBLY  PROCEDURE 
10414350  SAFETY  VALVE 


9 Nov.  1961 


Amove**  _ 


rtOCUMI  NO. 

EP-140 


Mi  I m 4 


DEscRimor 

The  safety  valve  10414350  Is  a component  of  the  regulator  assembly 
10410836  in  the  alpha  meter  clearing  line*  Gaseous  nitrogen  from  the 
payload  high  pressure  storage  sphere  flows  through  the  regulator  assembly 
into  the  alpha  meters  to  check  and  clear  the  meters  prior  to  liftoff  * 

The  safety  valve  is  used  in  the  alpha  meter  clearing  line  to  relieve 
any  excess  pressure  that  may  occur.  When  the  pressure  in  the  system  * 
reaches  575  plus  or  minus  25  p.s.i.g.,  the  safety  valve  opens.  The 
safety  valve  closes  at  a minimum  pressure  of  500  p.s.i.g.  The  safety 
valve  is  located  in  the  payload  aft  section  as  shown  in  the  installation 
view.  The  various  functional  characteristics  of  the  safety  valve  are 
as  follows: 


ing  as  follows: 


The  safety  valve  is  capable  of  operat- 


a.  Operating  temperature  range:  -65°  to  +160°  p. 

b.  Service  medium:  Gaseous  nitrogen. 

c.  Safety  valve  opening  pressure:  575  + 25  p.s.i.g. 

d.  Safety  valve  closing  pressure:  500  p.s.i.g.  minimum. 
DELIVERY  REQUIREMENTS 

The  preparation  for  delivery  of  the  safety  valve  is  outlined  in  Pack- 
aging and  Packing  Specification  10509302. 

REFERENCES 

3.1  Standards: 

' Military  - MIL-STD-130  --4;  , 

• . MS33540  ... 

3 . 2 Drawings: 

Ordnance  Corps  - 10509302 
10509305 
10509311 


: - fern  list  (Jum  Ml) 


in. 3a 
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FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 


nociouii  EP- 140 


MANUFACTURING  PLAN 


FLIGHT 

DIRECTION 


■-Tv' 


GENERAL  LOCATION 


A ' / 

\ '»  \cr»,  /// 

/; 

vV  i//  \\ 

H#  i! 


INSTALLATION  VIEW  - PAYLOAD  SECTION 


(X)  CLEAN  AND  CONDITION  ALL  METALLIC  AND 
NONMETALLIC  SURFACES  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509305. 

<g)  IDENTIFY  BY  MARKING  IN  ACCORDANCE  WITH 
MIL-STD-130. 

© STAMP  THE  CURE  DATE  OF  THE  OLDEST 

PREFORMED  RUBBER  SEAL  IN  ACCORDANCE 
WITH  SPECIFICATION  DRAWING  10509311. 

© CARE  MUST  BE  TAKEN  TO  PREVENT 

CONTAMINATION  BY  FOREIGN  MATTER. 

<D  OR  APPROVED  EQUIVALENT. 

© LOCKWIRE  IN  ACCORDANCE  WITH  MS 3 3 540. 

© ADJUST  THE  STEM  AND  ADJUSTING 
SCREW  UNTIL  THE  VALVE  OPENS 
AT  575  PLUS  OR  MINUS  25  P.S.I.G.  AND 
CLOSES  AT  500  P.S.I.C.  MINIMUM. 

© LUBRICATE  THE  EXTERNAL  SURFACE 

WITH  DOW-CORNING  CORP. , D.C.  55  OR 
APPROVED  EQUIVALENT. 

© LUBRICATE  BY  APPLYING  A THIN  FILM 
OF  DOW-CORNING  CORP.  D.C.  55  OR 
APPROVED  EQUIVALENT. 


10414350  SAFETY  VALVE  (EO-1)  (THE 

CORNELIUS  CO.,  MINNEAPOLIS  14, 
MINNESOTA.  1 18- B- 100- 5 ) 

! 5^-^NoP  DIAMTER  SLOTTED  LEAD  SEAL 

2]  M820995C32  LOCKWIRE 

3.  I 18 -A- 108  ADJUSTING  SCREW  © 

4.  118- A- 107  STEM  © 

5.  118-A- 109-2  SPRING 

6.  118-A- 106  SPRING  RETAINER 

7.  118-A-110.0  PISTON  ASSEMBLY  © 

8.  216CP12  BALL 

9.  118-A- 103  ■SPRINC  — - 

10.  AN6227-9  PREFORMED  PACKING  (O-RING)  ® © 

11.  118-A- 101  BODY 


REVISION 
DATE  OF 
THIS  PAGE 


ART  CONTROL  NO.  M-F&AE-EP140-560 
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| MlfC  FABRICATION  AND  ASSEMBLY  ENGINEERING  DIVISION 

NASA 

MANUKA  C,  T U R T H'G  PL  AN  ] 

rtociwrti  EP-140 

IB 

3 

ED 

fen  1BJ-J  (In,  Ml) 
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DATA  S&fi’  ; 

Nomenclature:  Gimbal  Assy. 

Drawing  Numbers*  2QglX9 

vendor:  Not  Available 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  Jfo*b  Available  | 

Failure  Rate:  53^  x 10  ^/CY* 

MCBF  (in  cycles):  1,873.6 

Number  of  Components 

this  Data  Represents:  12 

Total  Cycles  of  Operation:  2,595 

Number  of 

j ...  - ....  , 

Vehicle  Equipment:  X 

Failures  Reported:  0 

Ground  Equipment: 

i 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  JJq  Data  Available 

« 

Acceleration:  1 

Altitude:  : "T  ; j 

Radio  Interference: 

Salt  Spray: 

Shocks' 

High  Temperature:  * 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  ( Flat  Drop ) : 

Leakage  Rate: 


Humidity: 

Random  Noise: 

Sine  Wave  Method: 
Vibration: 


r* V.  4'»>„  . 


Page  1 of  2 


December  19^5 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows; 

Erratic 

No  Open 

Foreign  Material 

No  Close 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked: 

Inoperative 

Broken/Runtur ed : 

Leaking 

Defective : Spring , 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Pins/Connections 

Shorted: 

Other: 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 
Would  Not  Close 

" _ - - . . 

Pressure: 

None 

Low 

High 

DATA  SOURCE;  MSFC  Time/Cycle  Logs,  Inspection  and  -Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  through  SA-4  Vshicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  BATE  AND  SOURCE: 
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DATA 

SHEET 

Nomenclatures  Turbopump  Assembly 

Drawing  Numbers*  454105,  458412, 

456405-21,  456405-51, 
456405-11,  456405-31 

Saturn  I Vehicle 

vendor*  North  American  Aviation, 
Rocketdyne  Div. 

location:  S-l  Stage 

Estimated  Design  Life:  0.5  hr. 

Failure  Rate:  217,391  x lO^/hr. 

MTBF  (in  hours  ):  i|  , 6 

Number  of  Components 

this  Data  Represents:  43 

Total  Hours  of  Operation:  6.4  * * 

Number  of 

Failures  Reported:  0 

Vehicle  Equipment:  X 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  JJq  Data  Available 

Acceleration: 

Altitude:  V. 

Radio  Interference:  J- 

Salt  Spray; 

Shock : 

High  Temperature: 

Low  Temperature; 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity;. 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 
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December  19^5 


Nomenclature 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 

Low 

' High 
Output: 

Distorted 

Erratic 

Excessive  Null 

Excessive  Roll 

Unwanted  Signal 

High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows /Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lanins: 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-9  Vehicles  (less 


COMPONENT  QUALIFICATION  REPORT  NUMfER,  DATE  AND  SOURCE: 
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Additional  Information  concerning  the  Turbopump  Assembly,  Part  Nos. 
458412,  456405-11,  and  456405-31 

The  turbopump  assembly  consists  of  a fuel  pump,  oxidizer  pump, 
gearbox  with  reduction  gears,  accessory  drive  adapter,  and  a gas 
turbine . 

Hot  gases  from  the  gas  generator  operate  the  gas  turbine  that 
drives  the  reduction  gears  in  the  gearbox  to  supply  power  to  the 
shaft  on  which  the  axial  inducers  and  centrifugal  impellers  of 
the  oxidizer  and  fuel  pumps  are  mounted.  Rotation  of  these  inducers 
and  impellers  pumps  the  propellants  to  the  desired  pressure.  Lubri- 
cation and  cooling  of  the  gears  and  bearings  is  accomplished  by  a 
fuel  and  oronite  mixture  supplied  by  the  fuel  additive  blender  unit . 

The  gas  turbine  is  an  impulse  type,  two-stage  unit  started  by 
a solid  propellant  gas  generator  and  sustained  by  a liquid  pro-  , 
pellant  gas  generator  consisting  of  the  gas  generator  control  valve 
and  the  gas  generator  combustion  chamber  assembly. 

Vendor  - Rocketdyne  Division,  North  American  Aviation, 

Inc.,  'Part  Nos.  458412  , 456405-11,  and  456405-31 
Location  - Station  85 
Service  - LOX,  RP-1  fuel,  and  oronite 
Temperature  - Operating: 

a.  Turbine  inlet:  . 

(1)  Operating:  1200-50°F 

(2)  Maximum:  l400°F 

b.  LOX: 

(1)  Start:  Maximum  -285°F 

(2)  Otherwise:  Maximum  -275°F 

Pressure  - 

a.  Turbine  inlet:  Static,  400  to  600  psig 

b.  LOX  pump:  . 

il)  Operating  inlet:  60  -5  psig 

2)  Minimum  inlet:  50  psig 

3)  Maximum  outlet:  1000  psig 

c.  - Fuel  pump:  , 

(1 ) Operating  inlet : 45  -5  psig 

(2)  Minimum  inlet:  25  psig 

(3;  Maximum  outlet:  1150  psig 

d.  Gearcase  internal  pressure  (Tap  G-l) 

(l  ) Maximum:  10  psig 

(2)  Minimum:  2 psig 

Lubrication  - RP-1  fuel  and  oronite  262  (Oronite  Chemical) 
Leakage  - None 


December  1965  (Revision) 
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UA  rccxetoyne  oivisioh 


TURBOPUMP  ASSEMBLY,  458412,  456405-11,  AND 
456405-31  - SECTIONAL  VIEW 
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i 


I- 

i 


I. 


SUMMARY 

SHEET 

Nomenclature; 

’•  Pump,  Auxiliary  Hydraulic 

Drawing  Numbers:  10415082, 
20M85005 , 2 0M85O64 

Vendor:  Vickers  Inc. 

Saturn  I Vehicle 

Location:  S-l  Stage 

Estimated  Design  Life:  100  hr. 

Failure  Rate:  21,321  x lCf^/hr.  MTBF  (in  hours):  46.9 

Total  Number  of  Components  Total  Hours  of  Operation: 

this  Data  Represents  49*  281.7 


Total  Number  of 

Failures  Reported  g 

Estimated  Design  Life:  6,000  cy. 

Failure  Rate;  1,832  x 10“^/cy/ 

Total  Number  of  Components 
this  Data  Represents:  29** 

Total  Number  of 

Failures  Reported:  5 


* Forty-nine  components  were  tes' 
components  were  taken  from  the 

The  failures  reported  could  no- 
modes  of  operation  in  incremen 

**  Twenty-nine  components .were  tei 
These  components  represent  the 
These  29  components  are  includ< 
December  19&5 


Vehicle  Equipment  : x 
Ground  Equipment : 


MCBF  (in  cycles):  545.8 

Total  Cycles  of  Operation: 

3,275 

Vehicle  Equipment: X 

Ground  Equipment: 

ed  and  monitored  in  hours.  These 
SA-2  through  SA-10  vehicles. 

be  broken  down  into  specific 
s of  time  or  cycles. 

ted  and  monitored  in  cycles. 

SA-4  through  SA-9  vehicles, 
d in  the  forty-nine  listed  below. 
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Nomenclature 


FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance : 

Low 
High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 
1 Noisy 

None 

0 s c i 1 1 at  i orr/F  lue  tuat  ion 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure : 

2 High 

3 ™ 

None 

Input : 

Inoperative 

Fuses : 

Blows/Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 

Other : 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-2  through  SA-10  vehicle  (less  flight  data) 
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DATA 


Nomenclature  ? Pump,  Auxiliary 


Drawing  Numbers:  10415082 


vendors  Vickers  Inc  . 


Saturn  I Vehicle 


Locations  S-l  Stage 


Estimated  Design  Life:  100  hr. 


Failure  Rat e : 20,  000  * ICf  */hr 


MTfiF  (in  hours):  CjQ 


Number  of  Components 

this  Data  Represents:  10 


Total  Hours  of  Operation:  69.3 


Number  of 


Failures  Reported:  0 


Vehicle  Equipment:  X 

Ground  Equipment: 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray: 


shock:  xoo  g - 6 ms  square  wave 


High  Temnerature: 


Low  Temperature: 


Ambient  Room  Temperature: 


Thermal  Shock; 


Shock  Impact  (Flat  Drop): 


Leakage  Rate: 


Humidity: 


Random  Noise: 


Sine  Wave  Method: 

20  - 150  cps  at  4 g for  30  secs,: 
vibration:  at  0.0035"  D. A.  for  1 min.;  475  • 
40  g for  2.5  min. 


3-50  - 475  cps 
2000  cps  at 
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December  1965 


Nomenclature: 

Pump , Auxiliary 

FREQUENCY 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 


calendar  time  data  represents:  ®A-2  and  SA-3  Vehicles  (less  flight 
data  ) 


FAILURE 

INDICATIONS 


Impedance:  Pressure: 

Low  High 

High  Low 

Output:  None 

Distorted  ' Input: 

Erratic  Inoperative 

Excessive  Null  Fuses: 

Excessive  Roll  Blows/Blown 

Unwanted  Signal  Blowers: 

High  Inoperative 

In  Error  Intermittent 

Intermittent  Mechanical: 

Loss  of  Some  Voltages  Pins  Shorted 

Low  Indicators/ 

Dials  Are  In 

Low  Sensitivity  Error 

Indicators/ 

Low  Speed  Dials  Are  In- 

operat ive 

No  Lock  On  (Frequency) 

Lamps : 

Noisy 

Will  Not  Light 

None 

, Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

Out  of  Specs 

Reported  as 

Out  of  Synchronization  Burned  Parts 

Over  Modulation  Other: 

Overspeed 
Regulation 
Shorted 

Reverses  Polarity 
Reverses  Direction 

SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


COMPONENT 


QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE:  IN-P&VE-E-62 “5  , 


*nua.ry  21,  1962, 
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DATA 


Nomenclature j Pump,  Auxiliary  Hydraulic 


Drawing  Numbers:  20M85064 


Vendor:  Vickers  InC , 


Saturn  I Vehicle 


Location:  S— 1 Stage 


Estimated  Design  Life;  100  hr. 


Failure  Hate: 


32 , 051  * 10‘e/hr , “EBP  (in  hours ):  31.2 


Number  of  Components 

this  Data  Represents:  35 


total  Hours  of  Operation;  187  .2 


Number  of 
Failures  Reported: 


Vehicle  Equipment;  X 
Ground  Equipment : 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  Same  aS  Page  3,  III. 5. 2 


Acceleration: 


Altitude: 


Radio  Interference: 


Salt  Spray: 


High  Temoerature: 


Low  Temperature; 


Ambient  Room  Temperature: 


Thermal  Shock; 


Shock  Impact  (Flat  Drop): 


Leakage  Rate: 


Humidity: 


Random  Noise: 


Sine  Wave  Method: 


Vibration: 


December  19^5 
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Nomenclature:  Pump,  Auxiliary  Hydraulic 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 


Output : 


Distorted 


Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


Intermittent 


Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Inoperative 


Blows/Blown 
Blowers : 

Inoperative 
Intermittent 
Mechanical : 
Pins  Shorted 


Ind icators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 


Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 


Over  Modulation 


Overspeed 

Regulation 


Reverses  Polarity 
Reverses  Direction 


Will  Not  Light 

Stay  On 

Miscellaneous: 

Reported  as 
Burned  Parts 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-5  through  SA-10  Vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  Vehicles  ) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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BATA  SHEET 


Nomenclature:  Pump,  Auxiliary  Hydraulic 

Drawing  Numbers:  20M85064 

vendor:  Vickers  Inc . 

Saturn  I Vehicle 

Ideation*  S^I  Stage 

Estimated  Design  Life:  6000  Cy 

Failure  Rate:  2156  x i0~*Vcy* 

MCBF  (in  cycles):  463.8 

Number  of  Components 

this  Data  Represents:  25 

Total  Cycles  of  Operation: 

2783 

Number  of 

Failures  Reported:  g 

Vehicle  Equipment: 
Ground  Equipment : 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  ~ - ttt  C O 

Same  as  on  page  3*  III. 5-2 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray; 

Shock: 

High  Temperature: 

. 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate : 

Humidity: 

Random  Noise; 

Sine  Wave  Method: 

Vibration: 

111.5.2 
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December  1965 


FAILURE 

INDICATIONS 


Burned  Out 
Erratic 

Foreign  Material 
Frozen 

Improper  Seating 

Intermittent 

Inoperative 

Leaking 

Noisy- 

Over  Heated 

Operation 

Sluggish 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Indicator  Shows: 

No  Open 

No  Close 

Mechanical: 

Binding: 
Broken/Cracked : 
Broken/Rurtured : 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Bearing: 

Pins/Connections 

Shorted: 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-4  through  SA-7,  and  SA-9  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


III. 5. 2 
Page  8 of  l4 


Additional  Information  concerning  the  Auxiliary  Pump,  Part  No. 
20M85064 

The  auxiliary  pump,  a single  stage,  fixed  angle,  variable 
delivery,  nine  cylinder,  pressure  compensated  unit,  supplies 
high-pressure  hydraulic  fluid  to  the  engine  hydraulic  system 
during  cold  gimbaling  and  checkout  operations. 

1.  Vendor  - Vickers  Incorporated,  Model  No.  PV006LQ12B 

2.  Location  - Station  73 

3.  Service  - Hydraulic  fluid,  MIL-H-5606 

4.  Temperature  - Operating:  0 to  275°F 

5.  Pressure  - 

. a.  Proof  pressure:  4500  psig  for  5 min  at  discharge 

port 

b.  Zero  flow  conditions:  3000  ± 50  psig 

C.  Pull  flow  conditions:  2900  ± 50  psig 

d.  Suction  pressure:  37  psia  at  10,000  rpm  to 

65  psia  at  12,000  rpm 

e.  Pressure  pulsations:  200  psig  maximum  from 

5%  to  100%  flow 

6.  Operating  Speed  - 10,500  rps  ± 5# 

7.  Rated  Flow  Conditions  - Not  less  than  3-0  gpm  at 
11,000  rpm  full  flow  condition 

8.  Lubrication  - Self  lubricating 

9.  Leakage  - Shaft  seal  leakage  maximum  of  5 milliliters 
per  hour  during  normal  operation 

Q 

10.  Displacement  - Theoretical  displacement,  0.095  in-yrev 


December  1965  (Revision)  III. 5. 2 
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BATA  SHEET 


te-V  - ; r • • • ••  . . : 

If  : f 

Nomenclature:  Puinj) , Auxiliary  Hydraulic 

[&• 

Drawing  Numbers:  20M85005 

vendor:  vickers  Inc. 

i!  ■ 

Mv  •/  - " ' - •••  • 

1 fff : 1 

Ste-'v----  " — : . . . 

ft:- ' • ' 

Saturn  I Vehicle 

Location:  S-I  Stage 

£f ' - ' 

IfVvf; ' f • . 

Iff-;  ■ . 

Estimated  Design  Life:  100  hr 

Ilf  ' . . 

Failure  Rate:  55^248  * 10^/hr. 

MTBF  (in  hours ):  ^8 . 1 

U'"--  . ■ ■ 

IS:;" - - ... 

Number  of  Components 

Total  Hours  of  Operation: 

p- 

this  Data  Represents:  jj. 

25.2 

i/-  , 

Number  of 

Vehicle  Equipments  X 

m ; ■ ; ...  . 

Failures  Reported:  0 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  FERFOJMD: 

Same  as  on  page  3, III . 5 .2 

Acceleration: 

im:-:  - 

Altitude: 

pp,  ■■  ; • 

Radio  Interference: 

i;  ■;><•'-  . .••••'  ■ . • • - 

Salt  Spray: 

Shock: 

High  Temnerature: 

fy-  — ’ f‘ 

Low  Temperature: 

ilf . ■ 

Ambient  Room  Temperature: 

Ilf-,  ■ '■ 

Thermal  Shock: 

h*S-  . • v • • . • • V 

Shock  Impact  (Flat  Drop): 

:p 

Leakage  Rate: 

* ■ ' ■ • 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

• 

Vibration: 

r .'  ■ • ’ ■ ' . ■ 

December  19^5 

' III.  5-2  f:l 

•ff  ff  1 - p-  :•  • 

Page  11  of  14 

Nomenclature: 

Pump,  Auxiliary  Hydraulic 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamt>s: 

Noisy 

Will  Not  Light 

None 

Stay  On 

Oscillation /Fluctuation 

Miscellaneous: 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection 

and  Unsatisfactory 

Condition  Reports 

SA-4  vehicle  (less  flight 


CALENDAR  TIME  DATA  REPRESENTS: 


data) 


COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


III. 5. 2 
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DATA  SHEET 

Nomenclature:  pump.  Auxiliary  Hydraulic 

Drawing  Hungers:  20M85005 

vendor:  Vickers  Inc . 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life:  6000  Cy 

Failure  Rate;  28X7  X 

MCBF  (In  cycles):  355 

Number  of  Components 

Total  Cycles  of  Operation: 

this  Data  Represents: 

492 

Number  of 

Vehicle  Equipment:  £ 

Failures  Reported:  q 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED:  ag  Qn  page 

Acceleration: 

Altitude; 

Radio  Interference: 

Salt  Spi*ay: 

Shock; 

High  Temperature: 

Low  Temperature; 

Ambient  Roan  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise; 

Sine  Wave  Method: 

Vibration: 

III. 5.2 
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Decembc-  19^5 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Burned  Out 

Indicator  Shows: 

Erratic 

No  Open 

Foreign  Material 

No  Close  * 

Frozen 

Mechanical: 

Improper  Seating 

Binding: 

Intermittent 

Broken/Cracked : 

Inorerat ive 

Broken/Rurtured : 

Leaking 

Defective:  Spring, 

Toggle  Arm,  Gear  Mesh 

Noisy 

Bearing: 

Over  Heated 

Pins/Connections 

Operation 

Shorted: 

Sluggish 

Other: 

Out  of  Specs 

Oil/Moisture 

Saturation 

Sticking 

Would  Not  Open 

Would  Not  Close 

Pressure: 

None 

Low 

High 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

calendar  time  data  represents:  SA-4  Vehicles  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

III. 5. 2 
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SUMMARY 

SHEET 

Nomenclature:  Ducts,  Turbine  Exhaust 

Drawing  Numbers:  20M00013, 

20M51243,  20M50621 

Vendor:  Rocketdyne 

Saturn  I Vehicle 

Location:  s-I  Stage 

Estimated  Design  Life:  2025  sec 

Failure  Rate: 


97  x 10"7Sec  MTBF  (in  Sec.  ):  10,251.4  sec 


Total  Number  of  Components 
this  Data  Represents  49 

Total  Number  of 

Failures  Reported  0 


Total  Sac.  of  Operation: 

14,198.2  sec 

Vehicle  Equipment  : x 

Ground  Equipment: 


December  1965 


III. 6.1 
Page  1 of  8 


Nomenclature : 


Ducts,  Turbine  Exhausts 


FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance : 

Pressure: 

Low 

High 

High 

Low 

Output ; 

None 

Distorted 

Input : 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers: 

High 

Inoperative 

In  Error 

Intermittent 

In term  i t tent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low  ' % 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Osc illation/Fluctuat ion 

Out  of  Specs 

Out  of  Synchronization 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operat ive 

Lamps: 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSPC  Ttme/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


CALENDAR  TIME  DATA  REPRESENTS: 


SA-5  through  SA-9  Vehicles  (including 


flight  data) 


III. 6.1 
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DATA  SHEET 


Nomenclatures  Ducts,  Turbine  Exhausts 


Drawing  Numbers:  20M00013 

vendors  Rocket  dyne 

Saturn  I Vehicle 

locations  S-!  Stage 

Estimated  Design  Life:  2025  Sec 

Failure  Hates  I96  x 10'6^See 

mtbf  (in  Sec  )S  5084  sec 

Number  of  Components 

this  Data  Represents i 2 7 

Total  See  of  Operation: 

7042  sec 

Number  of 

Failures  Reported;  Q 

Vehicle  Equipment:  ^ 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  data  available 

Acceleration’;  . ■ 

Altitude: 

’ . : 

Radio  Interference; 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock: 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Methods 

Vibration: 

III. 6.X 
Page  3 of  8 


December  19^5 


Nomenclature:  Ducts,  Turbine  Exhausts 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF 

OCCURRENCE 

FAILURE 

INDICATIONS 

Impedance: 

Pressure : 

Low 

High 

High 

Low 

Output : 

None 

Distorted  . i„  , 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows /Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical : 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Ind icators/ 

Low  Sensitivity 

Dials  Are  In 
Error 

Low  Speed 

Indicators/ 
Dials  Are  In- 

No  Lock  On  (Frequency) 

operative 

Noisy 

Lamps : 

None 

Will  Not  Light 

Oscillation/Fluctuation 

Stay  On 

Out  of  Specs 

Miscellaneous : 

Out  of  Synchronization 

Reported  as 
Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

CALENDAR  TIME  DATA  REPRESENTS:  + (including 

flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND 

SOURCE: 

III. 6.1 
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Nomenclature 


Ducts,  Turbine  Exhausts 


Drawing  Numbers:  20M512^3 

vendor:  Rocketdyne 

Saturn  I Vehicle 

Locations  5-1  stage 

Estimate^  Design  Life:  2Q2§  S6C 

Failure  Rate:  346  x 1CT6/*  Sec 

MBP  (in  Sec  )*  2883  sec 

Number  of  Components 

this  Data  Represents:  13 

Total  Sec  of  Operations 

3993  sec 

Number  of 

1 ™ 0 

Vehicle  Equipment:  X 

Ground  Equipment: ' 

EHVIROHMENTAL  QUALIFICATION  TESTS  PERFORMED S 

No  data  available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

' . ;j 

Ambient  Room  Temperature: 

Thermal  Shock: 

■ ■ : • ' ’ ' 'I 

Shock  Impact  (Flat  Drop): 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Have  Method: 

Vibration: 

December  1965 


III. 6. X 
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Nomenclature: 


Ducts,  Turbine  Exhausts 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


FREQUENCY 

OF 

OCCURRENCE 


Impedance: 


FAILURE 

INDICATIONS 


Pressure: 


Low 


High 


High 
Output : 

Distorted 

Erratic 

: Excessive  Null 
Excessive  Roll 
Unwanted- Signal 
High 
In  Error 
Intermittent 
Loss  of  Some  Voltages 
Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 


Low 

None 

Input: 

Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanical: 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps: 

Will  Not  Light 
Stay  On 

Miscellaneous: 


Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


Reported  as 
Burned  Parts 

Other: 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 


SA-7,  SA-8,  and  SA-9  Vehicles 

CALENDAR  TIME  DATA  REPRESENTS:  (Including  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 


Nomenclature:  Ducts,  Turbine  Exhausts 


Estimated  Design  Life;  2025  S6C 


ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  data  available 

Acceleration: 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock.: 

High  Temnerature: 

Low  Temperature: 

Ambient  Room  Temperature: 

Thermal  Shock; 

Shock  Impact  (Flat  Drop); 

Leakage  Bate: 

Humidity: 

Random  Noise : 

Sine  Wave  Method: 

Vibration: 

in. 6.1 

Page  7 of  8 


wisp  (i«  Sec)«  2283.8  sec 

Total  Sec  of  Operation; 

3163.2  sec 

Vehicle  Equipment;  X 
Ground  Equipment; 


Failure  Bate; 


437  X 10*6  /Sec 


Sumter  of  Components 
this  Data  Rapresents; 


Number  of 

Failures  Reported; 


vendor:  Rocketdyne 

Location:  S-I  Stag© 


Drawing  Numbers:  2 0M5062 1 

Saturn  I Vehicle 


December  1965 


Nomenclature:  _ m _ 

Ducts,  Turbine  Exhausts 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

FREQUENCY 

OF  FAILURE 

OCCURRENCE  INDICATIONS 

Impedance: 

Low 

■ High 
Output : 

Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 
High 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Low 

Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Oscillation/Fluctuation 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

Pressure: 

High 

Low 

None 

Input: 

Inoperative 

Fuses: 

Blows /Blown 

Blowers : 

Inoperative 

Intermittent 

Mechanical : 

Ping  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  t 

md  Unsatisfactory  Condition  Reports 

SA-5,  SA-6  Vehicles  (flight 

CALENDAR  TIME  DATA  REPRESENTS:  data  included)  ' 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

III. 6.1 
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SUMMARY  SHEET 

Nomenclature:  Turbine  Assembly,  Gas 

Drawing  Numbers:  454204,  4510031,  Vendor:  Roeketdyne 

Saturn  I Vehicle  Location:  S-I  Stage 

Estimated  Design  Life:  2025  sec 

Failure  Rate:  3538  x 10“6/min  MTBF  (in  Min.):  282.6  min 

Total  Number  of  Components  Total  Min.  of  Operation: 

this  Data  Represents  43  391.5  min 

Total  Number  of  Vehicle  Equipment:  x 

Failures  Reported  O Ground  Equipment : 


December  1965 


III  .7.1 
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Nomenclature:  Turbine  Assembly,  Gas 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance : 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Pressure: 


Output : 


Distorted 

Erratic 

Excessive  Null 
Excessive  Roll 
Unwanted  Signal 


In  Error 
Intermittent 


Loss  of  Some  Voltages 


Low  Sensitivity 
Low  Speed 

No  Lock  On  (Frequency) 


Inoperative 

Fuses: 

Blows/Blown 

Blowers: 

Inoperative 

Intermittent 

Mechanicals 

Pins  Shorted 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 


Will  Not  Light 

Stay  On 

Miscellaneous : 

Reported  as 
Burned  Parts 

Other: 


Osclllati on/Fluc  tuat ion 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 


DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Uhsat Is factory  Condition  Reports 


calendar  time  data  represents:  SA-5  through  SA-9  Vehicles  (less  flight 

data) 


III. 7.1 
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Nomenclature:  Turbine  Assembly,  Gas 


Drawing  Numbers:  4510032; 

vendor:  Rocfcetdyne 

Saturn  I Vehicle 

location:  S-I  Stage 

Estimated  Design  Life:  2023  SeC 

Failure  Bate;  8389  * 10“6/  Min. 

*tbp  (to  Min  J:  119 .2  mli\ 

Number  of  Components 
this  Data  Represents: 

Total  Min  of  Operation: 

165.2  min 

Number  of 

. Failures  Reported:  0 

Vehicle  Equipment:  X 

around  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  data  available 

Acceleration:. 

Altitude: 

Radio  Interference: 

Salt  Spray: 

Shock: 

High  Temperature : 

Low  Temperature: 

Ambient  Room  Temperature: 

1 

Thermal  Shock: 

Shock  Impact  (Flat  Drop)  1 

. . ■ * '•  ' ■ ■■  V- ■ • 

Leakage  Rate: 

Humidity: 

Random  Noise: 

Sine  Wave  Method: 

Vibration: 

III  .7.1 
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December  1965 


Nomenclature: 


Tu r b ine  Ass emb 1 y , Gas 


FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


Impedance: 

Pressure: 

Low 

High 

High 

Low 

Output: 

None 

Distorted 

Input: 

Erratic 

Inoperative 

Excessive  Null 

Fuses: 

Excessive  Roll 

Blows/Blown 

Unwanted  Signal 

Blowers : 

High 

Inoperative 

In  Error 

Intermittent 

Intermittent 

Mechanical: 

Loss  of  Some  Voltages 

Pins  Shorted 

Low 

Indicators/ 
Dials  Are  In 

Low  Sensitivity 

Error 

Indicators/ 

Low  Speed 

Dials  Are  In- 
operative 

No  Lock  On  (Frequency) 

Lamps : 

Noisy 

Will  Not  LUht 

None 

Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

Out  of  Specs 

Reported  as 

Out  of  Synchronization 

Burned  Parts 

Over  Modulation 

Other: 

Overspeed 

Regulation 

Shorted  ; 

Reverses  Polarity 

Reverses  Direction 

DATA  SOURCE:  MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-5  and  SA-6  vehicles  (less 

CALENDAR  TIME  DATA  REPRESENTS:  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 

FREQUENCY 

OF 

OCCURRENCE 


FAILURE 

INDICATIONS 


III.  7.1 
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data  ram 


Nomenclature:  Turbine  Assembly,  Gas  *- 

Drawing  Hunkers:  454204 

vendor  Rocketdyne  - f 

Saturn  I Vehicle 

Location:  S-I  Stage 

Estimated  Design  Life : 2025  SBC 

Failure  Rate:  6123.  * 10*^  /min 

MTBF  (in  min ):  163 . 3 min 

Number  of  Components 

Total  minof  Operation: 

this  Data  Represents:  ? gy 

226.3  min 

Number  of 

Velilcie  Equipments  ^ 

Failures  Reported;  0 

Ground  Equipment: 

ENVIRONMENTAL  QUALIFICATION  TESTS  PERFORMED: 

No  data  available 


Acceleration:  v 
Altitude:  7:: 

Radi  p Interference : . 

Salt  Spray: 

Shock: 

High  Temperature: 

Low  Temperature: 

Ambient  Boom  Temperature: 

Ttor 

; "•  .. 

Shock Japaet  (Plat  fiFbp): 
Leakage  Itete : ;<p 

Humidity: 

y • 

Random  Noise: 

Sine  Wave  Method: 
Vibration: 


III. 7.1 
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December  1965 


Nomenclature: 

Turbine  Assembly, 

Gas 

FREQUENCY 

FREQUENCY 

OF 

FAILURE 

OF 

FAILURE 

OCCURRENCE 

INDICATIONS 

OCCURRENCE 

INDICATIONS 

Impedance: 

Pressure: 

Low 

' High 
Output : 

High 

Low 

None 

Distorted 

Erratic 

Excessive  Null 

Input: 

Inoperative 

Fuses: 

Excessive  Roll 
Unwanted  Signal 
High 

Blows/Blown 

Blowers: 

Inoperative 

In  Error 

Intermittent 

Loss  of  Some  Voltages 

Intermittent 
Mechanical: 
Pins  Shorted 

Low 

Low  Sensitivity- 
Low  Speed 

No  Lock  On  (Frequency) 

Noisy 

None 

Indicators/ 
Dials  Are  In 
Error 

Indicators/ 
Dials  Are  In- 
operative 

Lamps : 

Will  Not  Litfit 
Stay  On 

Oscillation/Fluctuation 

Miscellaneous: 

Out  of  Specs 

Out  of  Synchronization 

Over  Modulation 

Overspeed 

Regulation 

Shorted 

Reverses  Polarity 
Reverses  Direction 

' 

■ 

Reported  as 
Burned  Parts 

Other: 

DATA  SOURCE: 

MSFC  Time/Cycle  Logs,  Inspection  and  Unsatisfactory  Condition  Reports 

SA-7,  SA- 

8,  and  SA-9 

vehicles 

CALENDAR  TIME 

data  represents:  (less  flight  data) 

COMPONENT  QUALIFICATION  REPORT  NUMBER,  DATE  AND  SOURCE: 
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Additional  Information  concerning  the  Qas  Turbine  Assembly 
component: 

The  gas  turbine  assembly  is  an  impulse  type#  two-stage 
unit  started  initially  by  a solid  propellant  gas  generator 
and  sustained  by  a liquid  propellant  gas  generator  consisting 
of  the  gas  generator  control  valve  and  the  gas  generator  com- 
bustion chamber  assembly. 

The  turbine  is  part  of  the  turbo-pump  assembly.  See 
page  4,  III. 5.1. 
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